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REPORT 



OF THE 



SECRETARY OF AGRICULTURE 



Mr. President : 

The Secretary of Agriculture has the honor to submit his Third 
Annual Eeport. It is a statement of the doings of the United 
States Department of Agriculture during the fiscal year ended June 
30, 1895. It will show wherein expenditures have been reduced for the 
sake of economy, and wherein they have been increased for the sake of 
efficiency. 

BURBAIJ OF ANIMAI. INDUSTRV. 
^ • MEAT INSPECTION. 

Meat inspection during the fiscal year increased and improved. The 
public demanded more extended and critical inspection in all the great 
cities where the larger abattoirs are located. Earnest efforts were 
made by the Department to inspect all animals slaughtered for inter- 
state and foreign trade. Those efforts, however, have been made only 
in the cities where United States inspection has been permanently 
instituted. At such killing places calves and sheep have been included 
in the inspection. 

The number of animals inspected at slaughterhouses during the year 
was 18,576,969. During the preceding year only 12,944,056 were 
inspected. This shows 5,631,913 more this year than last. The work, 
therefore, of inspection at the abattoirs during the fiscal year ended 
June 30, 1895, was augmented by about 43 per cent. During the same 
year, in the stock yards, ante-mortem inspection was also made of 
5,102,721 animals. 

By order of the President of the United States, inspectors were 
placed in the classified service on July 1, 1894. Since that time the 
number of those officers has been largely reenforced from the list of 
eligibles recorded in the office of the United States Civil Service Com- 
mission. All inspectors thus appointed are graduates of reputable 
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6 REPORT OF THE SECRETARY OF AGRICULTURE. 

veterinary colleges and have passed satisfactory examinations in veter- 
inary science before tlie Civil Service Commission. Therefore the edu- 
cational acquirements of the corps of inspectors are of so high a grade 
that meat and animal inspection must become of great sanitary value 
to consumers at home and to interstate and foreign commerce, provided 
State and municipal authorities intelligently and diligently cooperate 
with those of the National Government. If such cooperation fails, 
then the people of the great killing centers become the consumers of 
all rejected animals and meats. The protection of domestic health 
will be much improved when each purchaser of meats demands and 
insists upon that which has been govemmentally inspected and cer- 
tificated. 

Had not the whole matter of animal and meat inspection better be 
relegated to State and municipal authority. When and where will 
the duties of the Bureau of Animal Industry otherwise be defined and 
restricted? And what will be ultimately the annual appropriation 
of money required to compensate its constantly increasing force of 
inspectors, assistant inspectors, stock examiners, and taggers'? 

But whether inspected by national or State authorities, the owners 
of the animals and carcasses inspected should pay for the service which 
confers an added selling value to their commodities. 

During the year this inspection cost 1.1 cents per animal inspected. 
The aggregate sum paid out for that service was $262,731.34. 

In 1893 inspection cost 4f cents per animal. In 1894 it cost If cents 
per animal. 

This service has been maintained during the year at 55 abattoirs, sit- 
uated in 18 cities. During the previous year inspection was conducted 
at only 46 abattoirs and in 17 cities. 

MICROSCOPIC INSPECTION OF PORK. 

During the fiscal year 1895,45,094,598 pounds of pork were exam- 
ined microscopically and exported, while during the year 1894 only 
35,437,937 pounds went abroad, and in 1893 only 20,677,410 pounds of 
microscopically examined pork were exported. 

And notwithstanding the agrarian protectionists of Germany, who 
have instituted by unjust discriminations every possible impediment 
to the consumption of pork and beef from the United States in that 
Empire, 29,670,410 pounds of microscopically inspected hams, bacon, 
and other cured swine flesh were exported directly to that country; 
while France, which is intermittently discriminating against us, took 
9,203,995 pounds of the same product; Denmark, 472,443; Spain, 4,752 ; 
and Italy, 3,630. Indirectly Germany and France probably received 
much more American bacon and hams than can be estimated from data 
at hand; but the amounts set down for those two countries were sent 
directly to German and French ports, and can be verified by the 
records of the Department of Agriculture. 
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Reciprocal certification of the chemical purity of wines exported 
from those countries to the United States may some time be demanded 
from the German and French Governments as a sanitary shield to 
American consumers, for certainly American meats are as wholesome 
as foreign wines. 

In the fiscal year 1895, 905,050 hog carcasses and 1,005,365 pieces of 
swine fiesh were microscopically Examined. This shows a total of 
1,910,415 specimens placed under the microscope. The cost of this was 
$93,451.10. The cost of each examination was therefore 4.9 cents. In 
1893 the same examination cost 8| cents per specimen, and in 1894, 6J 
cents. 

The foregoing statement shows a reduction of 25 per cent in the cost 
of insx>ection in 1894, compared with the inspection of 1893; it shows 
likewise a reduction of 25 i)er cent in 1895, compared with 1894. This 
inspection cost for each pound of meat in 1894, 2^^^ mills, and in 1895 
it cost 2 mills per pound. 

INSPECTION OP LITE ANIMALS FOR EXPORTATION. 

During the year 657,766 cattle were inspected for the export trade 
and in 1894, 725,243. 

The United States actualljr exported during the fiscal year 1895 
324,299 head, but in 1894 they sent out 363,535. This shows a falling 
off of exported cattle during the fiscal year 1895 of 39,236 head, com- 
pared with the year 1894. 

Out of all the cattle inspected, 1,060 were rejected during the year 
1895, while only 184 were rejected during the year 1894. 

The number of sheep inspected for exportation in 1895 was 704,044. 
The number really exported was 350,808. In 1894 only 85,809 were 
sent abroad. Therefore, thei-e was in the year 1895 an increase of 
264,999 exported sheep. This increase is over 300 per cent. 

The foregoing statement shows that, taking cattle and sheep together, 
1,361,800 animals were insi)ected in the year for foreign markets. It 
also shows that out of that number a total of 675,107 animals were 
shipped abroad. 

Every bovine animal was tagged and numbered. Each number was 
registered so that individual animals could be identified. All the cattle 
were certified to be free from disease. 

DANGERS AND DIFFICULTIES OF SHEEP SHIPMENTS. 

Sheep, although healthy when exported, sometimes become affected 
with scab while on shipboard. Large numbers of sheep crowded 
together in a vitiated atmosphere are conducive to the speedy develop- 
ment of scab. In case any of the parasites of that disease are present 
the symptoms of scab are rapidly develoi)ed during the voyage. Flocks 
careftdly examined and found entirely free from any symptoms of 
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disease at the time of embarkation are sometimes found bad]y affected 
with scab when landed. Prolonged and diligent study has been given 
to provide measures to prevent infection with this disease. It is prob- 
able that some of the sheep are infected in cars which have previously 
carried diseased animals. Others are infected in stock yards, while 
others may be infected in the ships themselves. It is evident that to 
guard against all these sources of infection comprehensive regulations 
are required for the disinfection of cars, stock yards, and ships, and, 
furthermore, that inspection must be so rigorous and specific as to pre- 
vent the sale by growers and feeders of diseased sheep to be placed on 
the market. 

VESSEL INSPECTION. 

All vessels in the export cattle and sheep trade have during the 
year been thoroughly inspected by oflBcers of the Bureau of Animal 
Industry. That inspection was made in accordance with the act of 
Congress approved March 3, 1891. Eevised regulations have been 
issued embodying the amendments suggested by actual experience 
since that law came into vigor. 

The losses of live animals exported from the United States during 
the year have been heavier than usual. An investigation has there- 
fore been commenced to determine whether any part of these losses 
was due to noncompliance with the regulations of this Department. 
Oreat Britain found that out of the 294,331 head of American cattle 
shipped to England, a loss was incurred while in transit of 1,836 head; 
that is, 0.62 per cent, as compared with 0.37 per cent in 1894. 

The number of sheep inspected after landing in Europe was 310,138. 
There had been lost in transit 8,480 head-^-that is, 2.66 per cent — in 
1895. In 1894 the loss was 1.29 per cent. 

STOCK YARDS INSPECTION. 

Stock yards inspection is to prevent the spread of contagious diseases 
through interstate and foreign commerce. Texas fever is the only dis- 
ease thus far absolutely controlled by this inspection. The further 
development and improvement of its active force in the field will enable 
the Bureau to finally inclndesbog cholera, tuberculosis, sheep scab, and 
other diseases in its examinations of domestic animals iu market. 

QUARANTINE SEASON AGAINST TEXAS FEVER. 

From February 16 to December 1, 1894, there were received from the 
infected cattle districts and inspected at quarantine pens 30,531 cars 
of cattle. Those cars carried 826,098 animals. 

During the same period 8,958 carloads of cattle were inspected in 
transit, and 28,660 cars were cleaned and disinfected under the super- 
vision of inspectors. During the same time there were also inspected 
156,660 cattle from the noninfected district of Texas, which had been 
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shipped or driven to Northern States for feeding purposes. The iden- 
tification of the branding of all those cattle was necessary. That 
determined whether they could be with safety grazed and fed in the 
North. 

COST OF TEXAS FEVER AND EXPORT INSPECTION. 

Inspection to guard against Texas fever in interstate and foreign 
trade cost $104,492.46. Assuming that half of that sum should be 
charged to the inspection of export animals, the cost of inspecting 
675,107 head of animals (cattle and sheep) exported would be $52,240.23, 
just 7.74 cents per head. During the preceding year the i)er capita 
cost, computed in the same way, was 10.75 cents. The number of indi- 
vidual animals inspected in this country was 1,301,800, and 604,469 were 
inspected in Great Britain. This makes a total of 1,966,269 animals. 
Thus the average cost of one inspection for each individual animal was 
2.66 cents. 

INSPECTION AND QUARANTINE OF ANIMALS IMPORTED INTO THE 

UNITED STATES. 

• 

During the year the United States imported^ quarantined, and 
inspected at the Garfield Station, in New Jersey, 142 head of cattle, 
23 swine, and 3 moose, besides^ 9 cattle from India; at Littleton, ncivr 
Boston, Mass., 12 sheep were quarantined and inspected; at Buffalo, 
N. Y.,366 cattle, and at Port Huron, Mich., 1 bovine. Altogether 702 
imported animals from Europe were quarantined for the prescribed 
period and inspected. 

ANIMALS FROM CANADA. 

During the same period 293,594 animals were imported from Canada, 
but not subject to quarantine, as follows: 292,613 sheep, 908 swine, 48 
head of cattle, and 5 moose.^ 

CATTLE FROM MEXICO. 

From January 1, 1895, to June 30, 1895, 63,716 head of inspected 
cattle came into the United States from the adjacent Kepublic of 
Mexico. All of that number of animals were critically examined and 
passed upon by the employees of the Bureau of Animal Industry. No 
diseases were found among them. Their sanitary condition was, as a 
rule, most excellent, and their weights showed an improvement in 
breeding, while some animals were of very high grades. 

It is suggested that if the duty were taken off Mexican cattle it would 
be of great advantage to the grazers of Texas and the feeders of Kan- 
sas, Nebraska, and other Northwestern States which have a surplus of 
corn to convert into beef. Should these cattle be let in free of duty, it 
would certainly not enhance the price of steaks and roasts to beef- 
eaters in the United States, who largely outnumber beef-producers. 
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SCIENTIFIC WORK OF THE BUREAU. 

Researches by the scientists of the Bureau, directed by Dr. D. E. 
Salmon, its chief, have during the past year yielded satisfactory and 
valuable results. Investigations are now in progress, the objective 
points of which have not yet been attained, though there is reasonable 
ground to believe that conclusions may be reached which will prove of 
great value to the growers and feeders of domestic animals through- 
out the United States. For specific descriptions of the investigations 
here alluded to reference is respectfully and confidently made to the 
Eeport of the Chief of the Bureau of Animal Industry, which will 
record in detail the attempts to destroy Texas fever ticks upon and 
among Southern cattle by various insecticides.^ That report will dis- 
close the amount of tuberculin and malleia sent out, upon application, 
to the proper authorities of the several States of the Union during the 
fiscal year. 

DAIRY DIVISION. 

The dairy division was organized July 1, 1895, with Major H. B, Alvord 
as chief, with an assistant chief, and two clerks. Its work for some 
time to come will be largely confined to the collection and dissemina- 
tion of information relative* to dairying as carried on in the United 
States and some foreign countries. Original scientific research bearing 
upon this branch of rural industry will necessarily be postponed until 
proper foundations have been laid therefor out of the experiences and 
observations that at present are being collected. It is hoped that this 
division will prove of great educational advantage to the farmers of 
the country. It is not reasonable to expect from the division anything 
more than practical didactics. It is not the province of this division, 
or any other in the United States Department of Agriculture, to do 
more than plainly instruct people in the various branches of farming 
how to intelligently help themselves. 

During the fiscal year the Bureau of Animal Industry issued many 
reports, bulletins, and circulars which have been in great demand 
among the editors of agricultural periodicals and the intelligent farmers 
of the United States. 

The appropriation for the Bureau for the year ended June 30, 1895, 
was $800,000. Out of that sum less than $533,000 has been expended. 
The balance to be returned to the Treasury of the United States will, 
when the year's accounts are finally closed, exceed $250,000. 

FOREIGN MARKETS FOR AMERICAN MEAT PRODUCTS. 

Cheap swine feed throughout the Kingdom of Great Britain during 
the past year caused a large increase there in home-fatteiied porl^ The 
British farmer, even at the present low price of bacon, finds it more 
iiofitable to fatten hogs than to market beans, pease, and cereals. The 
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number of breeding sows in Great Britain increased over 100,000 during 
the year. That was an advance of more than 04 per cent. The num- 
ber of other swine increased 430,314. This was an advance of more 
than 21 per cent. The total number of swine in Great Britain on 
the 4th day of June, 1895, is officially stated at 2,884,431. 

The British swine flesh increase helped materially to depress the 
market for imported meats. Therefore prices averaged considerably 
lower during the year 1895 than in the year 1894. But the September 
prices of the year 1895 were not lower than those of the previous year. 
The Wiltshire packers, at Calne, England, are paying 9J cents per 
pound for hogs on foot not exceeding 150 pounds in weight, and not 
carrying more than 2^ inches of fat on the back. Heavier weight hogs 
bring smaller prices. English packers invariably pay a premium for 
swine precisely adapted to making the kind of bacon most in demand — 
that is to say, lean, thin, and mildly cured. The call for this sort of 
meat throughout Great Britain has caused a change in the breeding of 
swine throughout almost the entire realm. The Tamworth hog is now 
in more request than the Berkshire, Essex, or any other established 
breed. The farmers and packers of the United States must study and 
cater to foreign desire and demand in this respect if they propose to 
secure and hold at a profit their share of the foreign markets. 

During the past summer there was a very considerable advance in 
the i)rice of the bacon offered in the English market from Canada, 
from the Continent, and from the English abattoirs. This rise was 
brought about by a temporary shortness of bacon supplies, but United 
States bacon did not participate to any appreciable extent in the gen- 
eral advance, for the reason that as prices went up consumi)tion was 
checked and imports were increased, so that there came to prices a 
speedy decline. Competition, in supplying bacon to European markets, 
is increasing from year to year because of the increasing number of 
packing houses upon the Continent. Danish bacon is constantly grow- 
ing in ftivor with the European consumers. The shipments of that 
meat from Denmark during the seven months ended July 31 last 
were increased 9,049,000 pounds, compared with the shipments for the 
parallel period of the year 1894, notwithstanding the Danes received, 
because of a low-priced market, less money for the increased quantity 
by nearly $250,000 than the previous year yielded. 

The shipments of United States bacon increased in that time 16,680,000 
pounds. But it brought less money by $1,000,000 than the shipments 
of the year 1894. During the same time Canada received a less sum of 
money for an increased exportation of bacon to Europe. 

Modern methods of skillfully preparing and preserving great vari- 
eties of meat and vegetable foods of all kinds keep European and all 
other markets almost constantly supplied with a great variety of pal- 
atable and wholesome edibles. Moreover, the rapidity with which the 
United States and parts of Europe can resx>ond to any unusual demand 
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for bacon and other pork products renders it improbable that there 
will be any considerable and permanent advance in the prices of hog 
products during the immediate future. But if there should come an 
advance, it will, it is reasonable to conclude, be maintained only tem- 
porarily. American packers can only obtain and hold English and 
other European bacon markets by specially preparing their meats to 
meet the taste and demand of those markets. Smaller and leaner swine 
for bacon purposes are demanded in nearly all foreign markets. And 
the meat must be mildly cured. But in Mexico and some of the South 
and Central American States the heaviest, fattest, and thickest sides 
are required. 

The American packers who will cure bacon as above described for 
European consumption and maintain a high quality for their brands 
will find a reward not only in European but in the home markets, for 
it is a fact that each year limited quantities of English bacon are 
shipped uninspected to New York and Boston grocers, w^ho retail it at 
high figures to fastidious customers. It is considered a luxury at some 
American breakfast tables, though no inspection has been demanded 
or imposed by' the United States. 

The following tables will be of interest to American producers and 
consumers alike : 

Wholesale prices of bacon and hams in London, 

BACON. 
[Per 100 pounds.] 



Product. 



Irish 

English 

Continental 

American (middles, short ribs) 

Cumberland cut 

Singed sides 

Canadian 

Legs, green 

Irish 

Cumberland , 

American : 

Long cut 

Short cut 



September, 
18d5. 



$12.85-$13.50 
14.09 15.10 



9.69 
8.25 
9.11 
9.54 
10.50 
9.11 



14.11 
8.68 
9.54 
9.98 

11.28 

n.7i 



Same tim\e last 
year. 



$13. 00-$13. 40 
14.00 17.00 



10.85 

9.54 

9.54 

9.11 

10.00 

12.50 



13.25 
10.50 
9.98 
9.98 
11.28 
13.00 



July, 1895. 



$9.75-$12.37 
10.42 11.72 



9.33 
7.37 
7.37 
6.94 
9.11 
10.64 



11.72 
7.81 
7.81 
7.37 
9.98 

12.25 



Same time last 
year. 



$13. 03-$15. 20 
14. 11 16. 29 



12.00 
8.68 
«.25 
9.54 

10.85 



14.77 
9.54 
9.98 
9.98 

11.71 



12.58 13.09 



HAMS. 



$17. 33-$22. 00 
17.33 19.50 

9.54 10.25 
8.68 10.25 



$15. 70-$21. 50 
18.00 21.75 

n.60 12.60 
11.50 12.40 



$15. 64 -$20. 41 
17.33 2L73 



$16. 53-^1. 28 
17.78 21.73 
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Imports of haoon into the United Kingdom during the first seven numths of 1895, with cam- 
parisonn icith a similar period in each of the two previous years. 



From— 



Quantities ^ for seven montlis 
ended July 31— 



1893. 



1894. 



1895. 



Denmark 400,491 

Germany 8, 595 

Canada ' 39,374 

United States ' 1,211,448 j 1,539,628 

Other countries ; 59,242 I 50,890 



474, 335 555, 179 

211 15 

85,413 ' 86,607 

1,681,340 

73,422 



Total ' 1,719,150 



2, 150, 477 



2, 396, 563 



Values for seven months ended July 31 — 



1893. 



1894. 



1895. 



$5, 905, 405. 28 
127,307.64 
513, 493. 60 



$6,737,489.18 ■ $6,505,200.26 



3,031.82 
854, 275. 14 



I 



14,933,090.70 14,931,940.34 



760, .580. 41 



657,483.61 



187. 79 

775, 267. 51 

13. 924, 204. 98 

904, 521. 75 



22, 239, 877. 63 23, 184, 220. 09 22, 100, 390. 29 



I In hundredweights of 112 pounds. 

Imports of hams into the United Kingdom during the first seven months of 1895, with com- 
parisons with a similar period in each of the tvo previous years. 



From— 


Quantities' for seven months 
ended July 31— 


Values for seven months ended July 31— 




1893. 1894. 


1895. 

35,987 

764, 376 

2,103 


1893. 


1894. 1 1895. 




18,822 19,150 

510,460 629,701 

6,402 ! 2,534 


$260, 766. 03 

7, 564, 365. 93 

99, 373. 93 


$231, 324. 18 

7, 378, 397. 50 

41,204.65 


■- 
$388,117.97 
8, 238, 478. 37 
32, 006. 97 


United States 


Other countries 


Total 


533,684 1 651,385 


802,466 


7, 924, 505. 89 


7, 650, 926. 33 


8, 658, 603. 31 





> In hundredweighlH of 112 pounds. 

Imports of pork into the United Kingdom during the first seveii months of 1895, with com- 
parisons with a similar period in each of the two previous years. 



Product. 


Quantities ' for seven months 
ended July 31— 


Values for 8e\ 
1893. 


ren months en< 
1894. 


Jed July 31— 




1893. 


1894. 


1895. 


1895. 


Salted (not hams) : 

From United States. . . . 
From other countries . . 


56, 295 
41, 131 


84,675 
44,663 


82,034 
47,366 


$514,841.63 
242, 064. 57 


$700,099.55 
302, 175. 58 


$564, 927. 64 
262, 124. 28 


Total 


97, 326 


129,341 


129,400 


756, 906. 20 


1. 002, 275. 13 


827 051 92 






Fresh: 

From Holland ,-.,-..- 


60,251 
14, 613 
19, 078 


51.905 
15,240 
14,921 


114, 179 

14,419 

8,513 


696, 347. 48 
176, 454. 42 
257, 423. 24 


591, 221. 35 
186, 284. 75 
198. 013. 01 


1, 268, 526. 21 

173,476.12 

74, 081. 30 


From Belffium 


From other countries.. 


Total 


93,942 


82,060 


137, HI 


1. 130, 225. 14 


975,519.11 


1,516,683.63 





^In hundredweights of 112 pounds. 

Imports of lard into the United Kingdom during the first seven months of 1895, with coni' 
parisons with a similar period in each of the iwo previous years. 



From — 



Quantities > for seven months 
ended July 31— 



1893. 



United States i 631,884 

Other conn tries 21,658 



Total ; 653,542 



1894. 



1895. 



Values for seven m<niths i*ude<l July 31— 



1893. 



1804. 



1895. 



834,028 i 1.067.646 
11,622 10,476 



$8. 072, 054. 11 ' $8. <)68, 525. fiO $'.» 040 5.'>0. 57 
282,359 19 li:{.540.20 97.3r»4.86 



845, 650 1 078, 122 ' 8, 355, 313. 30 8, 1^2, 0(>5. 89 , 9, 137. i<85. 43 



1 In hundredweights of 112 pounds. 
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Wholesale prices of lard in London. 
[Per 100 poands.] 



Product. 



Irish: 

Bladders..! .* , 

Kegs .^... 

Pliiglish 

Continental 

Aniorican pails 

Compound, or lardine 



September, 
1895. 



$8.68-$10.85 
8.00 8.50 



10.25 
7.70 
6.03 
5.03 



10.85 
8.68 
7.15 
5.85 



Same time last 
year. 



$10.85-$12.70 
9.50 10.25 



11.75 

11.28 

10.15 

7.60 



12.25 

11.50 

10.35 

8.48 



July, 1895. 



$7.81-$11.07 
7. 81 8. 25 
9.98 10.42 
8.25 9.11 
7.37 7.49 
5.96 



Same time last 
year. 



$10.42-$12.25 
8.90 9.54 



11.07 

10.85 

8.48 

6.08 



12 00 

11.07 

8.08 

6.56 



CATTLE AND MEAT TRADE WITH GREAT BRITAIN. 

Ill June, 1895, English farmers carried 4,500,000 head of cattle. 
Three years before the same farmers owned 5,000,000 head. Thus a 
decline of 10 per cent is shown in thirty-six months. 

In Scotland, in June, 1895, there were 1,178,000 cattle; in Wales, 
704,000, and at the same time Ireland contained 4,358,000. Thus the 
total for the United Kingdom, in June, 1895, is about 10,750,000 head. 
But the United Kingdom is not holding its proportion of the trade as a 
purveyor of meat to its own people. Up to the present year the United 
States and Canada have had an unquestioned monopoly in the supply 
of imported live cattle to the British people; but now there is vigorous 
and growing competition from Argentina and also incipient competition 
from Australia. 

The bulk of American shipments must be classed as first quality. 
The London average price for the six months ended August 31, 1895, 
for prime cattle was $8 per 100 pounds on foot; the Liverpool average, 
$7.43; the Newcastle average, $7.62; and the Edinburgh average, 
$7.59. It is, however, only when we are dealing with liv^e weights — 
that is to say, when the cattle are passing wholesale into first hands on 
the other side of the Atlantic — that we are able to detect any consider- 
able difference between quotations for American beef and those for 
English or Scoteh beef. During the first six months of this year 
domestic beef sold in Liverpool by the carcass at from $8 to $11.50 per 
100 pounds. During the same time beef from the United States sold 
by the carcass at from $10 to $10.75 per 100 pounds. The Liverpool 
prices include all grades of domestic cattle. But shipments from the 
United States are picked lots. Our prices did not, therefore, decline 
to within $2 of the Liverpool minimum, but the Liverpool maximum 
price exceeded ours by three-fourths of a cent per pound. 

However, only a limited number of very fine carcasses were sold at 
top Liverpool prices, while a fair average of United States steers 
reached the maximum of $10.75 per 100 pounds. Tlierefore, American 
carcasses, sold in Liverpool, approximated the same prices that 
IJuglish, Irish, or Scotch brought in the same market. The fact that a 
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large number of Irish and some Scotch cattle are slauglitered at the 
Liverpool abattoirs, and that Liverpool's domestic trade is not subject 
to the same conditions which control the import trade from the United 
States should not be lost sight of. To illustrate, prices at Birkenhead 
are sometimes considerably depressed by the simultaneous arrival of 
carcasses of cattle from Canada and the United States, whi.lp domestic 
prices at the Liverpool abattoirs are not thereby in the slightest degree 
affected. 

During the nine months of the year ended with last September, at 
the great central meat market ii\ London, the prices of prime Scotch 
and English beef compared with the prices of American as follows: 
Scotch sides, $11.25 to $14.62^ per 100 pounds; English prime, $11.25 
to $12.87 J per 100 pounds; American, $9 to $11.50 per 100 pounds. 
The extremely hot weather of September lowered all prices, and the 
high temperature of that month is wholly responsible for the minimum 
quotation of $9 per 100 pounds for American beef. Up to the begin- 
ning of September the lowest price during the year had been $10.50 
per 100 pounds. Top prices in London are only paid for the finest 
beef of the world. But the minimum prices of tliat city do not by 
any means represent the poorest quality. That finds a more profitable 
market elsewhere. The top prices for American beef in London are, 
as a rule, about equal to the bottom prices for the best Scotch and 
English beef. When United States meat is selling from $10 to $11 
per 100 pounds the Scotch and English are usually bringing from $11 
to $14 per 100 pounds. Of course, these -prices refer exclusively to the 
wholesale market and dealings. The apparent disparity in values 
disappears when the beef reaches the retailer. 

A Birkenhead-killed American side reappears in the retail market 
as"prijue Scotch," while a Deptford-killed United States steer mas- 
querades as '* prime English beef." The British consumer is unable to 
detect, either by eye or palate, the origin of a side of beef or the roast 
cut from it. Thus far all attempts to identify and establish the nativity 
and fattening places of meats in English markets have failed. British 
consumers learned long ago that they had been thoroughly and com- 
pletely deceived by buying American for Scotch and English beef. 
The conclusion drawn frpm said successful and nutritious deception is 
that xVmerican beef is as good as any in the whole world. The com- 
plaint now made by consumers is merely that the retailer does not 
allow them to participate in the profits which he makes upon United 
States beef over and above those which he pockets upon Scotch and 
English of the same or similar quality. 

The report of the London Central Market, just issued, states that of 
the 341,000 tons of meat received there in 1894, 71,638 tons were 
American (this includes the relatively small quantity shipped from 
Canada), and 49,908 tons came from Australia and Xew Zealand. The 
United States and Canada will not be able in 1895 to show that they 
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have supplied 20 per cent of tlie meat entering the gieat London mar- 
ket, and it may be a long time before they will repeat the figures of 
1894. During the present year, however, steadier trade and prices 
have been quite satisfactory to American shippers and far more pro- 
ductive of profits than were the flurries and fluctuations of last year. 
Cattle in Great Britain from the United States represent more than 
68 per cent of all its beef importations. During the year United 
States beef carcasses have exceeded in x)rice those from Canada by 25 
cents per 100 pounds. 

Argentina during the first eight months of 1893 sent to Europe 5,643 
head of cattle. During the same period of 1894, 7,831 head were 
exported, and during a corresponding period in 1895, 25,165 head. The 
shipments of this year were valued at $9,181,000. Thus they were 
priced on the other side of the Atlantic at $78.72 per head, that is $6.71 
less than the declared value per capita of cattle from the United States. 
But this difference in price inadequately represents the decided differ- 
ence in quality. South American cattle are coarser than ours, and the 
meat is not so salable in the English market. Prices of Argentine 
beef per carcass range from $1 to $2.50 per 100 pounds less than those 
paid for Korth American cattle. There is, however, no doubt that the 
Argentine shipper can make a profitable business at the prices named, 
and from year to year shipments from that Eepublic will continue and 
increase. Argentina is the most formidable beef-selling competitor of 
the United States in the world's markets. 

Australia made the first Mrge shipment of live animals from the 
Antarctic continent on the steamship Southern Cross, 5,050 tons 
registered, which arrived at London from Sydney on the 10th day ot 
September, 1895, laden with cattle, sheep, and horses. This steamship 
came by way of Montevideo. That route was taken to avoid the heat 
of the Eed Sea. The voyage occupied two months. During that time 
52 cattle, 82 sheep, and 1 horse were lost. The shipment originally was 
made up of 550 cattle, grade Herefords and Durhams ; 488 sheep, which 
were cross-breeds and Merino wethers, and 29 horses, the wholenn 
charge of 30 men. The freight upon the cattle and horses was $39 a 
head, and the freight rate upon each sheep was $2.50. This Depart- 
ment is credibly informed that the freight^* insurance, fodder, and 
attendance amounted to $68.25 for each horse and each beef animal, 
and to $6 for each head of sheep. The value of the cattle at Sydney 
vas $20 a head; therefore they stood the shipper, upon arriving at 
^^Dtford, where they were sold, $88 apiece. 

^^^^ condition of the animals was fair, as those which had been 
•e.octed for the experiment were very large and coarse, the idea being 
'^^t it cost no more to send a large steer than a small one. The prices 

..liypri were a great disappointment to the shippers and were entirely 
ii^aaeviaate to recoup them. It is therefore generally admitted in 
England that the experiment resulted in a very considerable loss. 



REPORT OP THE SECRETARY OF AGRICULTURE. 17 

However, it is by no means certain that further experiments will not 
be made, nor can Americans congratulate themselves upon having no 
competition in the future from Australian cattle and their products in 
the markets of Europe. Frozen beef from that country will continue 
to be placed (although it is admitted to be of inferior quality) in 
European markets. But. it is charged that out of the Australian cattle 
which arrived on the Southern Cross and were killed at Deptford 12 
were found to have contagious pleuro-pneumonia. 

Shipments of chilled beef from the United States fell oflF during the 
first eight months of the present year 11,000,000 pounds, but increased 
over the corresponding months of 1893 by about the same number of 
pounds. The high quality of beef shipped to Europe from the United 
States has been steadily maintained and appreciated by remunerative 
and profitable prices. Refrigerated hind quarters sold during the year 
from $10.50 to $13.50 per 100 pounds. The maximum price has been con- 
siderably above the top prices at any time obtainable for beef from 
American cattle killed upon landing at the abattoirs of either Deptford 
or Birkenhead. Naturally it seems that tlie shipments of chilled beef 
should rapidly increase and cause a decline aud impairment of the live- 
cattle trans-atlantic trade. Nevertheless, it appears to work out more 
profitably to transport the live cattle. They are carried on parts of the 
ship that would otherwise be unoccupied. They do not require such 
special fittings and appliances as to debar the vessel from carrying other 
cargoes when cattle are not available. 

Shipments of frozen beef from the antipodes may possibly become 
more common in English markets. But after it is defrosted it is 
unsightly in appearance, lacks flavor, and is repulsive when served in 
the English method as a "cold joint" the second day after cooking. 
Australian hind quarters have sold from $6.50 to $7 per 100 pounds 
throughout the present year, up to September 1, at the Central Market 
in London. That is onl}'- a trifle more than half the prices quoted for 
American refrigerated hind quarters. 

AMERICAN CATTLE IN GLASaOW. 

During the year ended May 31, 1895, there were only 26,426 cattle 
from the United States landed at Glasgow. From June, 1879, to the 
31st day of May above mentioned, American cattle landed at Glasgow 
numbered 337,627 animals. As a rule the cattle arrived there in good 
condition. The authorities of Glasgow make no discriminations against 
American live stock when compared with that from Canada. Animals 
from both countries are, by law, slaughtered within a certain number 
Qf days after landing. The average prices realized in Glasgow for 
cattle from the United States have been about 1 cent less than those, 
obtained for Scotch c&ttle. The latest sale held at Yorkhill, Glasgow 
on September 30, 1895, was of 384 United States animals, which 

Doc. No. 6 2 
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realized, for 266 steers, from $62 to $85 and $116 each, and 32 bulls, 
which sold per head from $50 and $65 to $96. 

Approximately the dead- weight quotations for the animals were: 
Best quality of steers, $12.15 per 100 pounds; heavy prime steers, 
$11.71; rough, secondary animals, $11; and at thesame market, five days 
before — that is, on September 25 — top Scotch cattle sold at $13 to $13.70 
per 100 pounds; secondary, $12.37 to $12.80; third quality, $8.46 to 
$10.20; middling and inferior, $5.42 to $7.80. The bulk of the meat 
from American cattle sold at Glasgow is cut and retailed without any 
distinctive reference as to where it originated. In that city there are 
comparatively few retail dealers who sell Scotch beef exclusively. 
Those few retailers demand higher prices than those asked by dealers 
offering both Scotch and American meats. American cattle in the 
Scotch markets are looked upon as far superior in grade and quality to 
Irish cattle; in fact, they are regarded as next to the best Scotch. 

The following tables explain themselves : 

Table showing the quantity and value of heef imported into the United Kingdom during 

th^ first eight months of the years 1893, 1894 , and 1895. 



Product. 



Salted: 

From United States. . . 
From other conn tries.. 

Total 



'^'^^'llLt^t^lT'"'" value, for eight month, ended Aag„.t 31- 



ended August 31 



1893. 



122, 327 
6,284 



Fresh: 

From United States . . . 
From other countries. , 



128,611 



995,746 
184,648 



Total 1,180,394 

Meat unenumerated : | 

FromHoUand ! 83,865 

From United States i 13, 839 

27,905 



From other countries 
.Total 



1894. 



150,260 
5,701 



1895. 



135, 381 
3,355 



155,961 



138,736 



1,888,399 1,093,299 
215,456 326,972 



1,403,855 



74,896 
19,097 
30,729 



125,609 



124,722 



1,41:0,271 



116,833 
21,351 
33,098 



1893. 



$780,104.81 
54, 134. 93 



834,239.74 



10, 707, 195. 43 
1,575,811.63 



1894. 



$1,085,837.81 
38. 265. 28 



1,124,103.09 



12,283,007.06 



12,293.689.03 
1, 575, 154. 65 



13, 868, 843. 68 



917, 125. 98 
143, 332. 52 
319, 067. 19 



796, 879. 64 
173,943.30 
359, 103. 89 



1895. 



$854,630.39 
24, 244. 90 



878, 875. 29 



11,141,934.46 
2,381,626.16 



13, 523, 560. 62 



1, 213, 919. 21 
176, 736. 66 
335, 569. 50 



171,282 , 1,379,626.69 1,329,926.83 



1,726,225.37 



1 In hundredweights of 112 pounds. 

Table showing the quantity and value of meat^ preserved otherwise than by saltingj impoi'ted 
into the United Kingdom during the first eight months of the years 1893 , 1894, and 1895. 



Product. 



Beef 

Mutton 

Other sorts 

Total 



QuantitieH • for eight months 
ended August 31— 


1893. i 1894. 


1895. 


239,385 
57,050 
86,666 


176,724 
77, 113 
98,790 


302, 453 
126, 569 
122,138 


383, 101 


352, 627 


551, 160 



Values for eight months ended August 31 — 



1893. 



$2,829,957.33 

523,898.18 

1, 519, 506. 22 



4,873,361.73 



1894. 



$2,384,891.58 

658, 588. 24 

1, 591, 729. 95 



4,635,209.77 



1895. 



$3, 657, 427. 80 
1,017,536.48 
1,825,448.48 



6,500,412.76 



1 In hundredweights of 112 pounds. 
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The number and value of cattle imported into the United Kingdom during the first eight 

months oj the years 1893, 1894, and 1895. 



From — 



Canada 

United States.. 

Argentina 

Other countries 

Total 



Number for eight months 
ended August 31— 


1893. 


1894. 


1895. 


54,600 

157, 157 

5.643 

77 


48,920 

273, 678 

7,831 

89 


54,262 

176,470 

€5,165 

672 


217, 477 


330,518 


256,569 



Values for eight months ended August 31— 



1893. 



$4, 751, 700 

14, 309, 000 

433,472 

9,934 



19, 504, 106 



1894. 



$3,979,000 

23,763,000 

580,000 

10,000 



28,332,000 



. 1895. 



$4, 463, 000 

15, 416, 000 

1,981,000 

60,156 



21,920,156 



Average wholesale prices of dressed meats at the London Central Meat Market, 1894-95, 
[Per 100 pounds. Compiled from the Board of Agriculture returns and from the Meat Trades Journal.] 



Beef. 



Scotch: 

Short sides 

Long sides 

English prime 

Cows and bulls 

American: 

Deptford killed 

Birkenhead kiUed 

BefHgerated hindquarters.. 
' Befrigerated fore quarters . . 
Australian frozen hind quarters. 

Argentina Deptford killed 

Mutton, Scotch prime 

English prime 

Ewes 

Dutch and German 

l^ew Zealand, frozen 

Australian, Arozen 

Kiver Plate: 

Frozen 

Town killed 

Lamb, English 

New Zealand, frozen 

Pork, English, small 

English, large 

Foreign 



$12. 

11. 

11. 

7. 

10. 

10. 

10. 

8. 



First quarter, 
1895. 



Second quar- ' Third quarter, 
ter, 1895. 1895. 



Average for 
1894. 



12M12. 87} 
25 11. 75 
25 11.75 
75 9.25 



$]3.12|-fl4.12i $12.12i-$14-^i 
12. 12i 12. 62i 12. 12| 13. 62| 
11.75 12.37^ I 11.00 12.87i 

i 7.25 9.75 I 6.00 10.00 



50 
50 
50 
00 



11.00 

11.00 

11.50 

8.75 



14. 
14. 
11. 
12. 

6. 

5. 

5. 

11. 
18. 

8. 
10. 

8. 

8. 



62} 15.371 

12} 15.12} 

25 12. 37} 

37} 13.37} 

25 7.75 

50 6.00 



11.00 

10.75 

1J.75 

6.25 



11.50 

11.50 

12.87} 

7.75 



50 

00 

37} 

75 

50 

75 

75 



6.00 
12.12} 
21.50 
11.25 
11.50 
10.50 
10.50 



9.00 
14.37} 
13.87} 
10.50 
12.87} 
5.00 
4.75 



10.25 
15. 62} 
15. 12} 
11.50 
13. 87} 
6.75 
5.50 



4. 75 5. 50 

9. 00 10. 50 

17.62} 20.62} 

7.75 9.75 

10.00 11.00 

7.75 9.50 

7. 75 9. 50 



9.00 
9.75 

10.50 
4.50 
6.50 
8.00 

14.12} 

13.12} 
9.50 

12.12} 
6.00 
6.00 



11.50 

1L50 

13.50 

7.50 

7.00 

10.00 

16.62} 

15. 12} 

12.12} 

14.12} 

8.00 

7.00 



$12.62}-$13.62} 
11.37} 11.75 
11.12} 12.37i 



9.25 11.00 

9.25 11.00 

9.12} 10.62} 

5. 25 8. 00 



6. 00 6. 50 

9.50 11.00 

15.12} 19.62} 
7. 50 9. 50 

9. 00 12. 12} 
6. 00 9. 00 
6. 00 9. 00 



12.12} 
12.00 
10.00 
10.00 
6.50 
5.75 



14.60 
15. 12} 
12. 12} 
13. 62} 
8.00 
8.00 



5.25 7.50 



14.00 23.00 

9.62} 12.00 

n.l2} 15.12} 

10.37} 12.12} 

10.37} 12.12} 



Imports from Ireland into Great Britain of cattle, sheep, and pigs during the first e'ujht 

months of 1895. 

Cattle 402,707 

Decrease (as compared with same period last year) 32, 546 

Sheep 453,840 

Decrease 214,000 

Pigs 333,891 
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Average pricea {wholesale hy the carcass) per 100 pounds of beef and mutton in Liverpool, 

Berlin, and Paris, 



City and prodact. 



Liverpool : 

Home grown * 

States cattle* 

Canadian cattle * 

Colorado cattle* 

South American cattle*.. 

Mutton (home grown) > . . 
Berlin : ' 

Beef (first quality) 

Mutton (first quality) .... 
Paris:* 

Beef (medium quality) . .-> 

Mutton 



Quarter ended— 




Mar. 31, 1895. 


June 30, 1895. 


$8.50-$n.00 


|8.00-$11.5O 


10.00 


10.50 


10.00 


10.75 


9.75 


10.50 


9.00 


10.50 


9.75 


10.50 


9.00 


10.50 


9.00 


10.25 


7.50 


9.50 


10.00 


15.00 


11.00 


15.50 


13.10 


13.90 


12.58 


13.03 


10.35 


10.90 


10.10 


10.70 




13.40 




12.42 




16.35 




16.45 



1 From official report to Board of Agriculture. 

* Compiled from prices in Meat Traces Journal. 

* From Deutsche Landwirthschaftliche Presse. 

* P*rom Journal de I'Agriculture Pratique. 

Average pHces per 100 lire pounds of domestic cattle in certain English and Scotch markets 

for the first six months of 1895 and 1894. 

[From official sources. It should be noted that these are live weights.] 



Location of market 



London 

Liverpool... 
Newcastle . . 
Shrewsbury 
Aberdeen... 

Dundee 

Edinburgh . 
Perth 



Inferior or Good or second 



third quality. 



1895. 



$6.26 



5.65 
5.46 
5.95 



7.00 



1894. 



quality. 



Prime or first 
quality. 



1895. 



$6.11 



5.31 
5.42 
5.73 
5.40 
6.56 



$7.60 
6.04 
7.25 
6.05 
6.95 
7.17 
7.65 
7.20 



1894. 



$7.73 
6.12 
7.28 
6.18 
6.95 
6.95 
7.25 
6.96 



1895. 

$8.00 
7.43 
7.62 
7.47 
7.82 
7.47 
7.59 
7.69 



1891. 

$8.38 
7.30 
7.67 
7.10 
7.85 
7.38 
7.40 
7.38 



Average value per 100 pounds of dead meats imported into the United Kingdom. 
[Compiled at the Board of Agriculture from the trade and navigation accounts.] 



V^nct. 



lii- 



'I 


•rk 


«'rco. 


ir,H 


NU>1/1 


f- 



First 

quarter, 

1895. 


1 

Second 

quarter, 

1895. 


$8.79 


$8.46 


5.75 


5.57 


7.67 


7.75 


9.41 


10.46 


6.42 


5.47 


• 8.00 


8.30 


9.33 


9.63 



Average 

for the 

last nine 

months of 

1804. 



$8.56 
5.90 
8.00 

10.36 
6.12 
9.30 

10.71 



REPORT OF THE SECRETARY OF AGRICULTURE. 



21 



lu 1896 there were about 30,000,000 sheep in Great Britain. The 
falling off in English flocks during the last few years has been very 
marked. Prices have been, however, firmly maintained for mutton, 
notwithstanding the great increase of the importations of live sheex) 
and frozen mutton. The United States shipped more than three times 
as many sheep to England this year as in 1894. Argentina increased 
her shipments of mutton to the same markets from 53,000 to 240,000, 
but Canada remained practically stationary at about 50,000 head. No 
law compels the slaughtering of these animals at the port of debarka- 
tion. Many of them, therefore, are fattened upon English pastures and 
sent to market as English. This is probably the principal reason why 
the table herewith submitted shows no quotations for American mutton 
as such : 

Table showing the quantity and value of mutton imported into the United Kingdom during 

tie first eight months of the years 1893, 1894, and 1895. 



From— 


QuftDtities ■ for eight months 
ended Augast 31— 


• 
Valaes for eight months ended August 31— 


• 


1893. 


1894. 


1895. 


1893. 


1894. 


1895. 


G<>nnMiy 


16.301 

72,724 

865,932 


7,017 
67,968 


5.368 

62,830 

1.163 A.'i.l 


$198, 918. 18 

834,930.80 

8, 267, 108. 00 

3.201.928.27 

507,152.55 


$83. U07. 88 $62. 270. 59 


Hnll^n^ ... , 


755,363.51 679.095 74 


Anntralaila.... 


9,032.520.85 ' 10.658,097.31 


Arjcentina 


352,156 367,900! 469,670 
41.881 58,438; 46,509 


3.296.912.62 3,162,928.14 


other countries 


635,287.50 433,420.22 


Total 


1,348,994 1.446.760 


1, 747, 330 


13,010.037.86 


13, 803. 092. 36 


14. 995. 818. UO 















I Id hundredweights of 112 pounds. 

The Journal -of the British Board of Agriculture for the month of 
September last says: 

Taken in coi^nnoiion with the large increase in the arrivals of live sheep, it is 
noteworthy that, roaghly computing the number of carcasses represented by the total 
weight of mutton received and adding this to the sheep imported alive into the 
United Kingdom, the total receipts of mutton alive and dead iudicate an importation 
equivalent to 3,000;000 head of sheep in the half year ended June 30, 1895. 

The above quotation indicates that the British consumption of 
imported mutton amounts to 6,000,000 head of sheep in a single year; 
and as there is no international agreement fixing the price of meats in 
the English market, the relation of the supply of meats to the demand 
for meats will continue to regulate the values, and those who can pro- 
duce beef, pork, and mutton and place it in the European markets at 
the least cost will secure a monopol}' of the trade. The struggle for 
the privilege of purveying food to consumers in all the markets of the 
civilized world was never before so strenuous, and neither national 
legislation nor international treaties can permanently retard, repress, 
increase, or encourage exchanges between the civilized peoples of the 
globe. That trade which is profitable will continue in spite of legisla- 
tion, and that which is unprofitable can not be legislated into remuner- 
ative conditions. 
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THE T770RLD'S MARKET FOR AMERICAN HORSES. 

During the first eight months of the year 1893, 10,177 horses, in the 
same period of 1894, 15,614 horses, and daring the eight months ended 
August 31, 1895, 22,755 horses from the United States were landed and 
sold in Great Britain, this last exportation being valued at $2,947,000. 

The average price of American geldings in the English market dur- 
ing the first eight months of the year 1895 was $155.50. Geldings 
from Canada during the same period of time averaged $141 each, 
while those from Germany during the same months in the English, 
market averaged only $56 per head. However, as the appraised or 
entered values of horses at custom-houses, where they are free of duty, 
is altogether an arbitrary matter, too much weight should not be given 
to the per capita valuations above, as they can not more than approxi- 
mately represent the real subsequent selling value of the animals. The 
low valuation of German geldings indicates that those shipments are 
of an inferior class of horses which can not compete with American 
animals. The fact is Germany herself is a very large importer of a fine 
quality of horses from Eussia, and animals of superior merits always 
find a market in Berlin and the other larger cities of the Empire. 

The Department of Agriculture is credibly informed that Gennany has 
taken during the past year almost as many horses from the United 
States as did Great Britain in 1892, showing that opportunity exists 
also there for intelligent horse breeders in the United States. 

Twenty-seven hundred mares were sent from the United States into 
the British market during the first eight months of this year, as against 
461 for the same period last year and 112 for the year '1893. The aver- 
age value per head of American mares this year was $134. It will be 
observed that this price is much lower than that of geldings. It indi- 
cates that no superior mares for breeding purposes were exported from 
the United States. 

In September, 1895, some good carriage horses were received in 
England from th country. They were of fine app earance, well gaited, 
thoroughly broken, and free from blemish. The best of them sold at 
$230 single, and as low as $300 for a matched team. The demand for 
^uch animals at that time seemed to be quite abreast, and possibly a 
ittle in advance, of the supply. 

i^iuropeans who have bought and used American horses generally 

^ t^ipss a very favorable opinion of them. The horses from the United 
ec!. which have been criticised have been confined to a limited num- 
jx: jf heavy-weight draft horses. Up to date some of the great trans- 
'"v^ation companies in Londoii which are using American horses decline 
"c ^ive positive expression of their opinions regarding their qualities 
niid durability. The London Eoadcar Company, however, is using a 
^reat number of American animals, for which it has paid from $100 to 
^175 a head, and the managers of that corporation unhesitatingly dedjire 
^hs^t the imported horses wear as well as the home bred, and that they 



REPORT OP THE SECRETARY OP AGRICULTURE. 23 

acclimatize with facility and celerity. The Andrews-Star Omnibus 
pompany, of London, is also asing many American horses, which they 
purchased through London and NewcastleonTyne dealers. Inquiry 
shows that there are many other establishments in England utilizing 
American horses, including the Great Eastern Railway Company, which 
has paid as high as $190 to $220 per head for imported draft horses. 
Editor McDonald, of the London Farmer and Stock Breeder, writes: 

From what I have been able to learn, it seems to me too early yet to pass any 
opinion regarding the fntare of the trade. The warm climate of London gives the 
American horses every opportunity of doing well. In Scotland acclimatization is 
much more difficult, and hence it is found that three months' hard work on the 
causeway reduces them to skin and bone. The custom is largely pursued there (in 
Scotland) of buying animals from the ship and feeding them into good condition. 
By this means the farmer is enabled to reap a subst-autial profit with half the 
trouble and risk involved in breeding. This system is hardly pursued at all in Eng- 
land. Dealers usually hold large strings, and the horse repositories, through which 
the bulk of the trade is done, are called upon to meet the demand. The market at 
present is rather depressed, as is the market for home breeds. 

AMERICAN HORSES IN GLASGOW. 

The trade in horses from the United States began to assume grow- 
ing proportions in the city of Glasgow in the year 1891, daring which 
the Dominion Line took into that city 114 horses. Bat in 1892 it car- 
ried in 147 head; in 1893, 137 head; and in 1894, 209 head. Since 1891 
the Allan steamers have also carried to Glasgow 7,500 horses, and out 
of that number about 3,000 arrived in 1894. The total number of 
horses taken into Scotland from the United States and Canada in four 
years has not been less than 10,600. During the same period of time 
the Scotch export trade has fallen from 1,100 to 20 horses, while the 
American import trade at Glasgow has grown to about 4,000 animals. 
Most of the American horses there were natives of the Western States, 
though shipped from Montreal, Portland, Boston, and New York. As 
a rule, they have been light wagon or carriage horses. 

From reputable sources in Glasgow this Department learns that the 
importation of American horses is now engaging the serious attention 
of dealers and contractors in that city. The Department is further 
informed that the larger proportion of horses received there from the 
United States have given entire satisfaction to their purchasers, and 
that the only disappointing animals shipped from this country have been 
a few of the Clydesdale type, which have shown a markedly rheumatic 
tendency. If horses of a useful size, trained for roadsters and like- 
wise adapted to ordinary wagon work — something after the style of 
Cleveland bays — are shipi>ed from the United States to Glasgow they 
will, as a rule, find a ready and profitable market. Heavy horses, like- 
wise, weighing from 1,300 to 1,500 pounds, in matched pairs, may be 
shipped at current prices to that port with a probable profit, though it 
might prove unprofitable to send in a large number of such animals at 
the same time. 
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It seems now to be generally conceded in Great Brit<ain that it is 
cheaper to import American horses than to produce horses in that King- 
dom. It is also pretty universally admitted that the Canadian carriage 
horses are inferior to those exported from the United States, though 
the Canadian animals are claimed to possess, as a rule, greater i)ower 
of endurance. There are now a number of reputable firms of agricul- 
tural salesmen in England and in Scotland, at London and at Glasgow, 
to whom consignments have been made by Americans, with quite 
satisfactory results. Immediately upon the arrival of steamers carry- 
ing horses, or within a few days after landing, the animals are exposed 
for sale at auction. They are readily purchased by contractors and 
others who require them for their own use, and thus there are very few 
transactions through middlemen. 

INSPECTION OF HORSES FOR EXPORT. 

In view of the growing foreign market for American horses, the 
Bureau of Animal Industry, under existing laws, will soon institute a 
thorough and rigid veterinary inspection of all horses for exportation. 
This, it is hoped, will preclude the possibility of the growth of the trade 
being impaired or suppressed by the foreign protective or agrarian ele- 
ment upon alleged sanitary grounds. After inspection each animal 
will be tagged and described so that identification will be easily made 
upon landing should any communicable or contagious disease be alleged 
to affect a horse in any lot shipped from the United States. 

It is important that the law providing for meat inspection be amended 
in several particulars. The suggestions of the Chief of the Bureau of 
Animal Industry (on page 40 of his report) are worthy of immediate 
consideration by the legislative branch of the Government. Unless 
the law can be perfected it can not be satisfactorily administered, nor 
can needed additional regulations be instituted and carried out. 

DAIRT PRODUCTS. 
C/HEESE. 

Throughout the year United States cheese has commanded the min 
imum figure upon the English market, and as by the operation of an 
invariable law the lower grades always suffer the most by a material 
fall in prices, our cheese has suffered disproportionately to other makes 
jy the depressed condition of the English cheese market, and has 
'cached in 1895 the lowest price yet quoted for American cheese in that 
"^'intry, namely, $2.17 per 100 pounds. 

)ur agent and correspondent reports in explanation that "United 
*^tates cheese is, as a whole, the poorest in quahty that reaches the 
•^Inglish market, and the British public are not only aware of the fact 
)ut are prejudi<;ed against it because so much in the past has been 
idulterated." While accusations that "filled cheese" is being dumped 
>n ti»e British markets from the United States go unrefuted, the very 
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first statement impugniug the Cauadian product in tbe same manner 
waa met with cabled denials from the Canadian Government; denials 
from the Canadian agent-general in London and Canadian exporters. 
The incident it seems has actually turned out to be an excellent adver- 
tisement for Canadian cheese, and it is now perfectly well understoo<l 
by the British public that Canada is maintaining with strenuous care 
the (|uality of her exiwrts. 

During the first eight months of last year Canada and the United 
States stooil side by side in supplying the English market with cheese; 
but whereas Canada has this year not only held her own but made a 
slight gain, shipments from the United States have fallen off 117,(MK) 
hundredweight, an amount about corresponding to the increased ship 
ments of Australasia and Canada and to the falling off in the total 
imports into Great Britain. In fact, every country shipping cheese to 
Great Britain has this year enlarged its trade w itli that country except 
the United States, which has lost over 21 per cent of its last year's 
business. 

BUTTER. 

Shipments of butter from the United States represent almost 1 per 
cent of the total imported into Great Britain. Denmark still liolds the 
lead of all competitors in supplying this great butter market, others 
being France, Australasia, Sweden, and Finland, in the order named. 

The following tables represent the quantity and value of cheese and 
butter imiK)rted into the United Kingdom : 

Table shotcing the quantity and value of cheese imported into the Vnited Kingdom during 

the first eight months of the years 1893 y 1894^ and 1895. 



From— 



Holland 

France 

Anstralasia 

Cana<1a 

United States... 
Other coimtriea. 



Quantity (cwts. ot 112 jtounds). 
1893. ; 



174,009 

38,355 

36, 180 

480.642 

522, 461 

12. 638 



1894. 



185,904 

33,812 

50,256 

r>3l,\8S 

538, 741 

3,269 



Total 1,264,285 1.372,670 



1895. 



1893. 



200, 581 


$2,128,135.05 


37,532 


579, 877. 53 


92,160 


456, 613. 95 


.533, 612 


5,844.160.42 


421,946 


6, 277, 775. 25 


14, 074 


155, 976. 18 



Value. 



1894. 



$2. 302, 681. 81 

504, 003. 93 

622. r»22. 68 

6, 0:57, 735. 15 

6.280.412.91 

403, 194. 38 



1895 



$2. 470. 423. 35 

566.781.78 

l.mi;i, 15.1.114 

5, 289, r»47. 03 

4, 5(K), 221. ii4 

171,252.13 



1.299,905 15,442,538.38 16,150,550.86 i 14.130,481.27 



Table shotcing the quantity and value of butter imported into the United Kingdom during 

the first eight months of the years 1893, 1894 f and 189'). 



From— 



Sweden 

Denmark 

(iernianv 

Holland* 

France 

Au.stralasia 

Canada 

l'nite<l States... 
Other couDtries. 

Total 



Quantity (cwts. of 112 pounds). 



Value. 



1893. 



1894. 



1895. 



1893. 



1894. 



1895. 



185, 099 


176, 158 


203,785 


$4,873,347.16 


$4, 560, 309. 55 


$5,231,623.75 


649.779 1 


762, 774 : 


791, 037 


17,365.136.81 


19,599,215.57 


18, 919. 390. 09 


132, 149 ; 


111,257 


92, 537 


3, 192, 920. 38 


2. 763, 208. 43 


2, 246. 434. 79 


94,838 1 


104,556 


128, 687 


2.381,786.76 


2, 511, 313. 52 


.3.009.331.07 


. 319,575 1 


267.442 , 


296 940 


8.791 2.'>f). 24 


7. 253 620. 44 


7,092.919.39 


101,095 i 


203. 76(» 


245 940 


2. 529. .'".07. 76 


4.865,020 57 


5, 306, 567. 85 


13.232 ' 


2.908 


8, 353 


277, 989. 07 


56 568. 18 


l'>o. 737. 73 


19.793 


26,936 ■ 


19,371 


4.30.291 45 


552, 235 82 


365. 970. 53 


77,216 


9'.). 281 


129.318 


1.917 376.60 


2, 384, 249. 10 


3, 085, 580. 72 


1, 592. 776 


1,';55 072 


1.915.968 


41 765,675.29 


44,545,741.27 


46, 043. 572. 12 
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No one can carefully peruse the above facts and figures without arriv- 
ing at the conclusion that unless our shippers of cheese pursue a very 
different course the history of oui- foreign trade in that product will 
speedily fall, in the face of active, intelligent, and honest competition 
from all parts of the world, to the level now occupied by American but- 
ter. We have here a graphic illustration of the disastrous effects in all 
trade of disregarding the tastes of consumers and of acquiring a bad 
reputation. 

SITBSIDIART FARM PRODUCTS. 

The importance of the subject to American farmers, who must learn 
to make up from subsidiary products, and, if necessary, in small sums, 
the losses entailed by low prices for staple crops, suggests reference to 
two so-called minor crops, one of which, eggs, is not quite sufficient to 
supply our own consumers, and the other, honey, affords As a little 
surplus for which there is a foreign demand, which, by intelligent and 
assiduous cultivation, could doubtless be greatly developed. 

The importance of the following table to poultry keepers is seen in 
the evidence it presents of a large foreign market of which we not only 
get no share, but in which we actually figure as purchasers ourselves: 

Table showing the quantity and value of eggs imported into the United Kingdom during 

the first eight months of the years 1893 j 1894, and 1895, 



Frora- 



Kasflia 

Denmark 

(Jerraany 

B(;Igiiim 

Fruiico , 

Cuuada 

Other conutries. 



Quantity (great hundreds). 
1894. ! 



Value. 



1893 



825, 037 

6.'}0, 191 

1, 199, 894 

1, 167, 599 

3, 046. 727 

23,065 

138, 413 



Total I 7,030,926 



744, 425 

754, 762 

2. 256, 924 

2, 109, 085 j 

1.804,327 I 

28, 277 

120, 521 



7, 818, 321 



1895. 



1, 243, 262 

712, 662 

2. 331, 922 

1,528.905 

2, 039, 535 

79, 463 

171, 613 



1893. 



1894. 



$1,055,908.83 ■ 
1,007.818.08 ; 
1,704,085.50 ; 
1,984,247.23 i 
6, 283, 576. 13 
33, 802. 70 
247,719.46 



$910, 395. 62 
1, 200, 993. 80 
3, 103, 629. 83 
3, 045, 246. 43 
3, 540, 198. 68 
37, 218. 99 
189, 146. 25 



8, 107, 362 12, 317, 157. 92 12, 026, 829. 60 



1895. 



$1, 525, 
1, 136, 
3,055, 
2,260, 
3,859, 
144, 
299, 



608.81 
199. 02 
242. 22 
231.32 
153.96 
904.89 
576. 87 



12, 280, 917. 09 



HONEY. 

The English honey market is supplied by the home product, from the 
United States, and from Chile. There is a large and steady demand, 
and, though sometimes exceeded by the supply, this is an unusual 
iccnrrence. The English honey harvest has been very good this year, 
ind it is p'^iiing upon the retailer's counter at from 20 cents to 25 cents 
•ler f oni' vhr^ioenio nnees at the latest date obtainable are as fol- 

•^ ' i 1 ' - , linest, per doz $1.45 

Eaiciioiiw*,.^ pvvd, finest, ^-pound, per doz 90 

t'lint glass jars, 17-onnce, per doz 1. 70 

^^rmpareut honey, in glass jars, nickel-plated, screw top, 

,^i lOZ 1.57 

Uii vv jwwies: Thurber-Whyland's white sage, strained, 1-pouud jars, 

2 dozen in a case, per doz 2. 30 

Oalifomian, in original cans, about 56 pounds per cwt. of 112 pounds. 9. 60 

Ch?^an, in original cwt. kegs, per cwt 8.75 
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The American white sage commands the top price. It is a delicious 
honey and most attractively put up. All honeys sent to England are 
sti'ained except a nominal quantity that reaches there in the comb from 
California. California shipments of strained honey are made in 56- 
pound tins, two tins in a case. Chilean usually comes in GO- pound kegs, 
but sometimes in 112-pound barrels. It is not a matter of great im- 
portance, as to size of packages, etc., though it would be well to con- 
form to the California practice. It would be ruinous to send adulter- 
ated honey to England. 

Our agent in England has had several inquiries as to honey market 
this year, especially from Texas, and he has supplied inquirers with 
names of importers in England, and with information as to how to 
approach them, and this he will be pleased to do for all inquirers. 

The Department has knowledge that some years ago a large honey 
maker in California found in China a profitable market for some 20 tons 
of honey annually. 

In this, as in every other branch of industry, only the makes of the 
best, most genuine products can secure a permanent, profitable trade, 
creditable alike to themselves and their country, and they alone 
deserve to. 

VTEATHER BUREAU. 

For the fiscal year ended June 30, 1895, Congress appropriated 
$878,438.84 to maintain the United States Weather Bureau. Expenses, 
however, were reduced while the efficiency of the service increased, so 
that ther.e remains approximately a sum of $55,000, which will ulti- 
mately be covered back into the Treasury of the United States out 
of the appropriated amount. During the same twelve months the 
Weather Bureau received for condemned property, sale of publications, 
and seacoast telegraph lines, and deposited in the Treasury of the 
United States, the additional sum of $5,498.57, making a total to be 
covered in by this Bureau of something over $60,000. 

FORECASTS. 

Detailed statements as to forecasts published during the year in the 
different States and Territories of the Republic are contained in the 
annual report of the Chief of the Weather Bureau. That report also 
gives approximations of the value of property saved because of those 
forecasts, and declares that the warnings of cold waves alone secured 
from freezing more than $2,275,000 worth of perishable agricultural 
products which otherwise would have been lost. It is proved by the 
report of the Chief of the Weather Bureau that the degree of accuracy 
in the forecast division thereof is steadily augmenting. It is now a 
duty, under orders from the Secretary of Agriculture to the Chief of 
the Weather Bureau, that reports be made on the first day of each 
month of all forecasts made for the previous thirty days, together with 
the percentages of their verification. 
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Thus every forecaster realizes that his work is to be reviewed at the 
close of each four weeks and his accuracy tested by mathematical com- 
putation and verification. This feature in the administration of the 
Weather Bureau has been adopted since Prof. Willis L. Moore was 
appointed Chief of the Weather Bureau and entered upon his duties 
July 4, 1895. Since that date many reforms have been successfdlly 
instituted, and thus far the service continues to show a marked and 
decided improvement as to its management and efficiency. 

The present Chief of the Weather Bureau began his profession in an 
observer's station twenty years ago. He came up from the ranks of 
the intelligent and industrious workers. In 1894, at a competitive 
examination, which had been instituted by the Secretary of Agricul- 
ture, for a $2,500 professorship, the present Chief of the Weather 
Bureau was decided, after a severe contest and examination by Pro- 
fessors Harrington and Mendenhall and Maj. H. H. C. Dunwoody, of 
the Signal Corps of the Kegular Army of the United States, to be 
entitled, by ability and acquirements, to the place. Thereupon, he was 
detailed to take charge of the Weather Bureau station at Chicago. He 
gave an entirely satisfactory and markedly useful service in that city. 
From there he was called to his present position. His success and pro- 
motion opens the way for advancement, through industry, skill, and 
attainments, to every observer in the Bureau. 

The possibilities of usefulness to agriculture, manufacture, and com- 
merce are almost without limit in the increasing accuracy and capa- 
bilities of the Weather Bureau. The time is not probably very distant 
when its records, warnings, and forecasts will be constantly in demand 
as evidence in the courts of justice and also by those purposing large 
investments in certain kinds of agricultural crops, in perishable fruits, 
in commercial ventures, and in manufacturing plants. Weather Bureau 
forecasts in the not distant future will, no doubt, be consulted and 
awarded credibility just as thermometers, barometers, and aerometers 
are to day. The usefulness of the meteorological branch of the service, 
wisely and economically administered, is beyond computation. The 
annual report of the present chief is replete with interesting and 
practical suggestions. 

DIVISION OF STATISTICS. 

The work of the Division of Statistics, in charge of Henry A. Eobin- 
-•ri its chief, is primarily collecting, through many thousands of unpaid 
..Miiity correspondents in the several States and Territories of the 
^nion, agricultural data as to area, condition, and probabilities of 
'• -ips. After this data has been tabulated, averaged, and consolidated 
' s given to the general public in the form of approximations as to 
u-oreage, condition, and yield. 

From its origin, the conclusions and reports of this Division have 
^^en frequently subjected to more or less severe criticism. Public 
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attention is often called to the fact that the annual cost of securing 
agricultural statistics which are published from time to time by this 
Department is about $100,000, and that therefore they ought to more 
nearly attain accuracy. The authors of these criticisms forget that 
while about that sum of money is exhausted annually in the payment 
of certain State statistical agents and the employees and expenses of 
the Division in the city of Washington, 10,000 couuty crop reporters iu 
2,500 counties throughout the several States and Territories of the 
American Union i)erform their duties without any pecuniary remunera- 
tion whatever. 

Added to the foregoing unremunerated force there are 15,000 millers 
and elevator men who send in figures and data from month to month rel- 
ative to cereal and other crops, and also 15,000 township corre8ix)ndents 
who do the same thing, and 6,300 agents who report to the several State 
statistical agents, who condense and send to this Department the results 
of their inquiries and estimates, and added to this last list are 3,000 
special cotton-crop correspondents; and supplementing all the forego- 
ing there are 123,000 American farmers who have been selected because 
of their large experience and sui)erior intelligence who assist (by making 
special investigations) in verifying the vast amount of data and figures 
furnished by the tens of thousands of correspondents enumerated. 
And not a single one of the aforesaid correspondents among the farmers, 
elevator men, millers, and other intelligent classes of citizens named 
receives a dollar of salary out of the Treasury of the United States. 
The marvel, therefore, is that the data thus patriotically and freely 
furnished the Division of Statistics should prove as valuable, reliable, 
and accurate as it does. 

The statistical system of this Department at present, consequently, 
provides for the payment of collating and disseminating data evolved 
from facts and figures which have been furnished to its various sections 
and officers in Washington as mere gratuities. The fact that some 
citizens are paid fair salaries for industriously and correctly making 
computations, averages, and approximations, and determining results 
from conditions and figures which have been gratuitously collected and 
sent in by other citizens who were wholly without compensation, is not 
calculated to inspire great faith or credibility as to the reliability of 
the couclusions reached. During the past year, however, in addition to 
the usual county and township crop correspondents, generally belong- 
ing to the agricultural classes, the Department has secured from month 
to month data from millers throughout the country, from railroad man- 
agers, from railroad station agents, and from bankers, merchants, and 
nearly every other intelligent source of information. During the last 
twelve months a visible improvement as to the accuracy of figures pro- 
mulgated has been developed relative to the cotton and some other 
crops, and yet the condition of the Division and the fruits of its labors 
are not entirely satisfactory. 
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Neither individuals nor governments can ordinarily, successfully, and 
permanently obtain a valuable gratuitous service. Humanity seldom 
gives, either to citizens or governments, something for nothing, except 
in cases of poverty and distress, it is therefore the opinion of the Sec- 
retary of Agriculture that no satisfactorily accurate statistical work 
can be accomplished for agriculture and commerce by this Dei>artment 
until a sufficient permanent appropriation shall have been made to pro- 
vide for the taking of an annual agricultural census. Others, who have 
made this subject a profound study and whose judgment is entitled to 
great consideration and respect, believe that reliable detailed data may 
be gathered by the assessors of taxes in the various States and Terri- 
tories. Others again, of equal experience in statistical research, declare 
that the collectors of internal revenue and their deputies and other 
employees could be successfully commanded by the Treasury Depart- 
ment for the collection of agricultural statistics. 

Again, men of great experience in the cereal and cotton trades claim 
that if the acreage be accurately ascertained as to each staple product, 
and that acreage published in the month of June each year, and addi- 
tionally the climatic conditions in each locality be also officially pro- 
mulgated each day or week or month during the growing season, more 
accurate approximations of crops can be reached than by any other 
method. 

It is possible, in the opinion of the Secretary, that the duty of ascer- 
taining and reporting to this Department accurately the acreage of 
staple crops in each State on June 1 of each year might be, without 
working any hardship, imi)osed by law upon the authorities of our 
agricultural colleges and experiment stations in consideration of their 
united annual appropriation of $40,000 each. The acreage being given, 
the character of soil known, and climatic conditions published daily 
by the Weather Bureau, approximations of the yields of each crop 
could be probably computed with more accuracy than under the present 
methods. 

Attention is i)articularly directed to the report of the Chief of this 
Division, which in detail and very clearly describes its work during 
the fiscal year, and likewise reiterates cogently an argument in favor 
of taking an annual agricultural census. It concludes that if there be 
value in statistics as now gathered and published there would be 
infinitely greater value and use for statistics based upon absolutely 
accurate returns made by the takers of a yearly farm census. 

If, however, the Congress of the United States finally provides for a 
permanent Census Bureau to gather populatioual, agricultural, com- 
mercial, and manufacturing statistics each year, instead of once in ten 
years, the entire business of collecting agricultural data and statistics 
should be vested in that Bureau, which is now proposed and advo- 
cated as a permanency by many of the most thoughtful economists and 
statist* of the United States. 
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EXPBRIBIENT STATIONS. 

The OflQce of Experiment Stations continues in charge of Dr. A. 0. 
True as Director. 

In his report for 1893 the Secretary of Agriculture recommended that 
he be given authority to supervise the expenditures of the agricultural 
stations; this had not been done before. In pursuance of this sugges- 
tion the Fifty-third Congress inserted the following sentence in the 
paragraphs providing the usual appropriation for these stations: 

The Secretary of Agricultare shaU prescribe the form of annual financial statement 
required by section three of the act of March second, eighteen hundred and eighty- 
seven; shall ascertain whether the expenditures under the appropriation hereby 
made are in accordance with the provisions of the said act, and shaU make report 
thereon to Congress. 

The blank schedules for reports and instructions for filling them 
up were prepared and distributed to the experiment stations as soon 
as practicable after the passage of this act. The new law applied to 
the appropriations made for the fiscal year ended June 30, 1895. 
Under the original experiment station act the reports of these stations 
are not due until February 1, 1896. A complete report on their work 
and expenditures during the past fiscal year is therefore not possible 
at this time. This will, however, be prepared as soon as practicable for 
transmission to Congress. It is respectfully recommended that the 
original experiment station act be amended so as to require the finan- 
cial reports of the stations to be rendered to the Secretary of Agricul- 
ture on or before September 1 following the close of the fiscal year. 
Thus it will be possible thereafter to include a report on their expendi- 
tures as a part of the Annual Report of the Secretary of Agriculture. 

In order that the Department might have accurate and complete 
information regarding the work and expenditures of the stations as 
the basis for the report to be made by the Secretary of Agriculture, 
it was decided that the stations should be visited by representatives 
of the Department. Up to the end of the fiscal year 35 of these sta- 
tions were thus visited. In connection with these visits inquiries were 
ma<le regarding the general management of the stations and their 
relations to the colleges; their methods of keeping accounts and 
records of their work; the lines and methods of work undertaken; and 
all other matters which might throw light upon the expenditures as 
reported. 

WORK OF THE STATIONS. 

In regard to the work of the stations the Assistant Secretary of 
Agriculture, Dr. Charles W. Dabney, jr., says: 

In a general way it may be said that the investigation of the work of the; stations 
thns far made clearly indicates that even the poorest of our stations have done scien- 
tific work of practical benefit to the farmers of their communities, and that iu many 
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cases the services of the stations already rendered have been of great value to prac- 
tical agriculture, far surpassing in the aggregate the total amount of expenditure 
made for them by the National Government. The greatest hindrances to suecessful 
work have arisen in those communities which have failed to appreciate the fact that 
the stations are primarily scientific institutions, and that while they should always 
keep steadily in view the practical results to be obtained, they render the most per- 
manent benefits to agriculture when they make thorough scientific investigations of 
problems underlying successful agriculture and horticulture. 

The importance of adopting definite lines of work and sticking to them until defi- 
nite results have been obtained is strongly urged. In order to accomplish this there 
should be greater permanency in the organization and tenure of office of the stations, 
as frequent changes in boards of management and station officers have caused corre- 
sponding changes in the policy and work of many of the stations, which have either 
prevented their carrying out any thorough inquiries or discouraged the undertaking 
of important investigations. 

In some cases the institutions with which the stations are connected have not 
received that support from the States which was necessary and was evidently con- 
templated under the acts of March 2, 1887, and August 30, 1890. In all of the acts 
from the land- grant act of 1862, providing the first endowment for colleges of agri- 
culture and mechanic arts, down to the act of August 30, 1890, making a handsome 
addition to the income of the same institutions, it is clearly implied that the States 
shall provide the necessary land and buildings for these colleges as well as the 
experiment stations connect-ed with them. The United States has provided a part 
of the funds necessary for paying the current expenses of these institutions, but iu 
doing so it places the obligation upon the States to provide the necessary land, 
buildings, and other things belonging to the plant. In all such cases this Depart- 
ment has sought to bring the local communities to realize more fully the importance 
of contributing from their own means to buildup strong institutions for the benefits 
of agriculture. 

THE NUTRITIVE VAI.UE AND ECONOMY OF FOODS. 

The supervision of the investigations on this subject was assigned to 
the Office of Experiment Stations, with Prof. W. O. Atwater as special 
agent in charge. In accordance with the terms of the law, the coopera- 
tion of the agricultural experiment stations has been sought as far as 
was justified by their facilities and the requirements of their work. As 
a rule only such institutions were invited to join in this work .as were 
in a position to contribute the services of experts, laboratory facilities, 
and other resources to supplement those provided by this appropria- 
tion. In this way work has been carried on under the immediate 
direction of Professor Atwater at Middletowii, Conn.; in connection 
with the Society for Improving the Condition of the Poor and the In- 
Uistrial Christian Alliance in New York City; in connection with the 
.^ew Jersey State Experiment Station at New Brunswick; at Pitts- 
burg, Pa.; at Charleston, S. C; at Suffield, Conn.; in connection with 
U(^ agricultural experiment station at Auburn, Ala., and the Tuskegee 
^uxuxal Institute, in Alabama; in connection with the University of 
\iissouri, at Columbia; the University of Tennessee, at Knoxville; Pur- 
due University, at Lafayette, Ind.; the Hull House, at Chicago, 111., 
and the Maine State College, at Orono, Me. 



REPORT OP THE SECRETARY OF AGRICULTURE. 33 

The work has included so far the followiug lines : Studies of the com- 
position, nutritive value, and cost of food materials; studies of actual 
dietaries, with a view to learning what are the kinds and amounts of 
food materials actually consumed by people of different sections, of 
different occupations, and under different conditions; studies on the 
digestibility of food; methods of investigation of food subjects, etc. 
The results of inquiries on food conducted in this country and abroad 
have been compiled, and already one technical and several popular 
publications have been i)repared and published. 

A standard table of the results of food analyses is in course of prepa- 
ration. Many food materials never before analyzed have been analyzed 
by our agents, and during the year the number of food analyses tabu- 
lated has increased from about 1,100 to 3,000. When completed, this 
standard table of analyses will form an important advance in the study 
and will furnisli a basis for future investigation. 

An effort will be made to build up centers of inquiry where the more 
scientific and fundamental problems can be investigated, where workers 
in this line can be trained, where the importance and usefulness of 
accurate information regarding the rational nutrition of man will be 
taught to large bodies of students, and from which the practical results 
of food investigations may be widely and efficiently disseminated among 
all the people. The results of this work thus far published have awak- 
ened great interest in the subject, especially among physicians, teach- 
ers, clergymen, the officers of our Army and Navy, the superintendents 
of benevolent institutions, and persons studying the sociological con- 
ditions of modern times. The investigations already made plainly show 
the wastefulness of the dietaries of a large number of people, and the 
importance of practical instruction in regard to proper methods of pre- 
paring and cooking food. 

The work of the experiment stations is so varied and voluminous that 
no adequate conception thereof can be obtained except by a careful 
perusal of the report of the Director of the Office of Experiment Sta- 
tions, to which you are respectfully referred. 



The timber investigations have been continued and have received 
most of the attention and the largest share of the appropriation for this 
division, of which Prof. B. E. Fernow is chief. They are the most 
comprehensive experiments of the kind ever undertaken, and include 
tests of the average values of strength for the various species, variation 
of strength in the various parts of the trees, the variation of strength 
of timbers containing different amounts of moisture, the effects of dry 
kiln treatment, etc. Altogether 175 trees, representing 24 species and 
5 different sites, have been collected during the year. The total collec- 
tion to date for this purpose numbers 761 trees, representing 39 species, 

Doc. No. 6 3 
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maiDly of Southern timber. Tbirteeu thoasaiid tests were made daring 
the year, 340 of which were large columns and beams, and a large 
amount of material was i)laced in dry kilns for next year's work. 

Results referring to the four Southern pines, representing 163 trees 
and over 24,000 separate values, have been computed and arranged for 
publication. These results show that the short-leaf and loblolly pine 
are inferior to long-leaf and Cuban pine by about 24 i)er cent; that the 
wood near the stump is 25 to 30 per cent heavier and better than that 
of the upper log; that the wood produced by trees 25 to 60 years of age 
is the best, and that in old trees there is a variation of 15 to 25 per cent 
in wood and quality. Special cxi)erimeuts in shrinking and swelling 
of timber were continued and it was found that the wood of all pines 
varies in projwrtion to its original weight. Treatment with high tem- 
perature under pressure does not, as has been claimed by owners of 
certain processes of wood treatment, do away with shrinkage either in 
pine or oak. These specimen results show the great practical value of 
these timber investigations. 

A series of experiments have also been begun with the object of 
determining how far the great deterioration of resin, so often noticed 
by turpentine collectors, is due to unavoidable physiological causes, how 
far to existing practices, and how these practices maybe improved. 

A series of measurements of the rate of growth of white pine has 
been made in Wisconsin and Michigan, comprising detail measure- 
ments of over 400 trees and the determination of 13 acre-yields, includ- 
ing measurements made in connection with the collection of material 
for timber investigations. There are now on hand measurements of 
1,700 trees, mostly pines, s[)ruce, and a few hard woods, in addition to 
57 acre-yields. Over 500 of these measurements have been worked up 
and tabulated, and the results charted so as to show the growth and 
development. These results show, for example, that the longleaf and 
Cuban pines both grow in height and thickness much faster than had' 
been supposed. Trees of white pine over 200 years old have been found 
to have made over IJ cubic feet annually for a century and a half. 
This work will be made the basis of a discussion of profitable forestry, 
and should be continued until the rate of growth and capacity for pro- 
duction of all of our important species is established. 

A series of experimental plantings in the Western treeless country 
for the purpose of testing the best varieties of trees suitable for forest 
planting and the best methods of planting in the conditions prevailing 
there have been started in connection with the agricultural experiment 
stations in South Dakota, Nebraska, Kansas, and Colorado. It is pro- 
posed to continue these experiments for a number of years in the hope 
of getting material for a report on Western forest planting. 

This division has continued most actively its propaganda work. 
Through publications jind by correspondence, and through lectures and 
addresses before agricultural colleges, summer schools, and public 
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meetings it has soaght in every way jwssible to further the establish- 
raeut of^ a forestry policy amonf^: the people of the United States. By 
the extension of Arbor Day it is endeavoring to educate the children 
in the schools and the young people in the academies and colleges to 
love trees and to plant them. 

ARBOR DAT IN JAPAN. 

In this connection it is interesting to note that through the agency of 
Dr. Northrup, of the United States, and of the vice-minister of educa- 
tion of Japan, Mr. S. Makino, Arbor Day has been taken up by the 
teachers of that progressive country with the prosx)ect of its early 
establishment as a memorial day in all of its public schools. Through 
the courtesy of the Hon. S. Kurino, Imperial Japanese minister to the 
United States, the Secretary of Agriculture is able to present to you 
the following translation from a Japanese document, setting forth the 
movement and a carefully considered plan for Arbor Day, drawn up for 
the bureau of private revenue in the Imperial household department. 
This plan shows such an intelligent appreciation of the reasons for Arbor 
Day, and contains so many valuable suggestions with regard to the 

method of carrying it out, that it seems to merit special attention : 

• 

Some time ago Dr. Nortbrup, of the United States of America, came to Japan and 
bad a talk witb Mr. Makino, yice-minister of education, on tbe subject of Arbor 
Day. About tbe same time the meetings of tbe presidents of normal schools were 
being held from time to time at tbe educational department, and tbe vice-minister 
took this occasion to explain at one of tbe meetings tbe purport of bis interview 
with Dr. Northrup, recommending tbe advisability of tbe adoption of this system 
in Japan. Ever since then the question of Arbor Day has attracted the attention 
of educators in Japan. Tbe following article is contributed to this office, embody- 
ing some remarks on tbe subject by one now living in Sbizuoka, who ba« been in tbe 
service of tbe bureau of private revenue in the Imperial household department and 
who has had many years' experience in the forestry business : 

''There are two objects to be attained by tbe adoption of a definite day for tree- 
planting by tbe boys of our school — an Arbor Day — (1) To foster tbe idea of industry 
in tbe minds of school boys, divert them from indulging in bad practices, and culti- 
vate among them botanical taste, besides affording intellectual pleasure and teaching 
them to look upon trees as tbe embodiment of love of homo and country. 

''(2) In addition, tbe practice might be made conducive to increasing tbe resources 
of the country. 

''This system, if widely adopted, will be of indirect, but great benefit, by inspiring 
dwellers in tbe country with tbe love of forests, thereby on the one band reducing 
tbe danger of injury to them and on the other promoting their growth. Other bene- 
fits to accrue, such as tbe prevention of sand falling, tbe protection from wind, tbe 
preservation of water resources, tbe addition to natural beauty and to the land- 
marks, the increase in tbe supply of fuel, are of vast importance to the country and 
the people. 

"To simnltaneoosly attain the two objects indicated above special heed must be 
given to the following points : 

"(1) Plantation fund. — ^There ought to be a fixed and permanent source of income. 
This needs no argument. Nothing, however meritorious, can be undertaken with- 
out Buch a f and, and nothing can be maintained unless the fund is stable. Especially 
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is this the case with forestry, as the foundation principle of forestry economy is per- 
manency, and the Memorial Day plantation ought to thrive with the age of the 
school. 

*'(2) Selection of ground. — This is the first step to be taken after the sonrce of the 
fund is determined; but there will be great difficulty in getting proper groand, as 
it is at present even difficult to get proper space for school premises. It may, how- 
ever, be comparatively easy to find a space of ground if we confine our object to 
those mentioned under A in a preceding paragraph, as we need not then look beyond 
the school groimd, playground, garden, public garden, or roadside. If, on the con- 
trary, we want to attain at the same time economic advantages, a choice must be 
determined by the following considerations: 

" (a) Area. — A reasonable area is necessary, otherwise the space will be filled up very 
soon, which will make it impossible to continue the practice permanently or to 
utilize the land economically. 

" (6) Distance.— The ground must be selected as near as possible to the school, other- 
wise it will be difficult to induce school boys to go there on Memorial Day. It will 
also entail expense. Moreover, it would be difficult to let the boys visit the grove 
frequently for future research into the theory of tree growth and to enjoy the 
observation of the several stages in the growth of the plant. 

" (c) Location and surface of the ground. — Shrubbj' or grassy, steep, or rocky land is 
objectionable on various grounds. But level groun<l being generally better utilized 
for farming, care must be taken not to employ it for this purpose, except in cases Of 
sandy or poor ground fit only for forestry. 

**(d) Nature of soil. — Every seed, properly selected, will grow even in poor earth 
unless it be rocky. But rich soil should be selected, because, in poor soil growth 
'being slow, schoolboys will fail to find pleasure in the natural development of the 
grove and will at last become indifferent. 

'^ Above all, it is of the utmost importance to bear in mind that this matter sbonld 
be so effected as to secure to the boys more pleasure than x>a'iu> and this with the 
greatest possible economical benefit. 

" (3) Selection of trees. — The trees planted must be those best adapted to the soil 
which will produce the greatest possible benefit. To attain the two objects men- 
tioned under A and B, the tree which will bear beautiful and fragrant flowers, or 
which will produce fine fruit, should be adopted. I should recommend pine, cedar, 
oak, camphor, etc. If a poor selection is made, the tree may not grow — may per- 
haps die — the boys will be disappointed, the teachers disheartened, and the expenses 
totally lost. 

*'(4) Arhor Day or Memorial Day. — It is desirable to select for Arbor Day some day 
especiallj' memorable; but this is very difficult, as planting can not be done in every 
season, and trees planted out of the proper season generally die. The best way 
would therefore be to determine the date according to the respective localities and 
the kind of trees to be planted. The 11th of February (the day when our first 
Emperor ascended the throne), the 3d of April (the day when the same Emperor died), 
"n the spring, and the 3d of November (the birthday of the present Emperor), in the 
autumn, may be good. But the spring season is recommended as most suitable for 
planting. 

** (5) Protection of young trees. — The choice of trees to be planted being made, the 
•^eans of obtaining the shoots must be determined. The best way would be to let 
ihe boys sow the seed and take care of the plants by spading the ground, cutting 
the grass, manuring, etc., as maybe required, until the plants have grown sufficiently 
o be safely transplanted. This will enable them to become familiar with the differ- 
ent kinds of seeds and the different stages of their growth, and will promote fondness 
or the plants. This method is also applicable to small spaces which do not admit 
3f the growth of plantations, and will enable us to obtain the desired plants at the 
proper time and in desirable places, while giving an immense advantage on the 
other hand in attaining the object mentione<l under A. If, under certain circiim- 
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stances, it is impossible to let the boys care for the plants, we must depend upon 
reliable and experienced dealers. 

^^(6) The mode of ptaniing, — This must ^ary according to the kind of plants, the 
location and nature of the ground, and special care must be exercised in tho trans- 
portation of the plants, cutting of tho grass and prickly shrubs, and the tilling of 
the ground. Much depends upon the circumstances in each case, whether the boys 
have to do all the work, or whether they are to have assistance from coolies. If the 
boys do it all, those who supervise their work must fully consider details as to 
implements, and apportionment of space to planting, to the various classes of chil- 
dren, whether any and what distinction shall be made between male and female, 
between elder and younger, between higher and lower classes; whether shoots and 
modes of planting shall vary according to such distinctions. The growth of plants 
and the benefits resulting therefrom will difi'er greatly according as the manner of 
conducting the work is based upon the principles of forestry or not. 

*'(7) Care and protection after planting. — It is better not to plant the shoots than 
to leave them without protection. To plant them is easy, but it is difficult to make 
them grow into large trees. All requisite precautions, such as cutting spreading 
grass, protection against insects and worms, provision against fire, supplanting for 
decay, should be undertaken by tho boys. But how boys are to undertake those 
precautionary measures, how they are to protect the tree for long years until it 
become fit to be cut as fuel, these aro questions calling for special inquiry. 

^^There are many other points to bo investigated, such as superintendence, control, 
keeping of records, utilization of principal and secondary products, etc. 

**It would be improvident if, believing in the system of Arbor Day and approving 
it as feasible, one should try to at once apply it in practice without full consideration 
of means and methods. It is not easy, as stated above, to start the plan, and it is 
very difficult to carry it out successfully. The plan, if undertaken without proper 
care and fnll consideration of means and methods, would result in needless trouble 
and expense, and we should be not only unable to obtain good results but every tree 
and every plant would die, and both boys and teachers would be disheartened in 
spite of great encouragement from the other side.'' 



This division, of which Dr. H. W. Wiley is chief, ha» received 1,420 
samples for analysis during the fiscal year. It has completed 613 of 
these analyses, and the unfinished samples, consisting almost entirely 
of specimens received from divisions of the Department, can be workeu 
up when time is found. 

The investigation of iood adulterations has been continued, being 
confined chiefly to the examination of cereal products and the manu- 
factured articles therefrom. No adulterations of cereal products with 
gypsum, terra alba, and the like, have been found in this country, as 
they have frequently been found in Europe. 

Active preparations have been made for carrying out "Investiga- 
tions relative to the various typical soils of the United States to deter- 
mine their chemical characteristics, especially the nature of the 
nitrifying organisms contained therein," provided for in recent appro- 
priation acts. The methods employed in the chemical and bacteri- 
ological examinations of soils have been systematized and studied. 
A vegetation house capable of holding about 200 pots for cultural 
purposes has been constructed and fully occupied. Through the 
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cooperation of the experiment stations samples of typical soils have 
been secured, and the chemical analyses, pot cultures, and bacterio- 
logical examinations are well under way. 

PERVERSION OF OFFICIAL ANALYSES. 

The people are frequently misled by perverted references to the 
analyses of this division by advertisers of baking powders, food prod- 
ucts, etc., whose products have been analyzed in the course of inves- 
tigations of food adulterations or other official work. There can be 
no objection to advertisers referring to the published reports of the 
Department in support of the virtues of the wares they offer for sale, 
but exaggeration, perversion, suppression, and misstatement of facts, 
attributed to official authority, should not be allowed. In the hun- 
dreds of advertisements that have been noticed in which the work of 
this division has been referred to, there is scarcely a single case in 
which the facts were accurately set forth as officially published. There 
is, therefore, just reason for complaint. It seems to the Secretary of 
Agriculture that there should be some method adopted by means of 
which advertising misrepresentations of official analyses, intended 
originally to protect the people, could be prevented. 

BOTANY. 

The herbarium of the Department of Agriculture, commonly called 
the National Herbarium, having outgrown its old quarters, was, by the 
kind permission of the Secretary of the Smithsonian Institution, removed 
and well installed in the fireproof building of the National Museum, 
where it will be cared for by the botanists of this Department. Thi& 
herbarium is steadily being built up and enlarged at the expense of the 
Department of Agriculture. 

This division, with Mr. Frederick V. Coville as chief, has continued 

its investigation upon weeds, pure seed, poisonous plants, and other 

subjects mentioned in the last report. Several bulletins have been 

published calling attention to dangerous weeds, and a general bulletin 

on " Weeds; and How to Kill Them " was issued in the series known as 

Farmers' Bulletins. In addition to illustrations and special remarks 

regarding many of the weeds, it gives a tabular arrangement of the 

Tiost important facts, from a practical standpoint, concerning about 100 

•^ our common weeds, with brief instructions as to the best method of 

•eir eradication. A bulletin has also been prepared on the subject of 

icd legislation, consisting of the laws now in force in the different 

statAs aT>^? ^ngrgres i^TiP far similar legislation by other States. 

iiL^V TESTS. 

rne ocJtAl-testm^ lauOicKtoryof this division is doing much to educate 

i.merican farmers, seed producers, and dealers in seeds with regard to 

the best methods of harvesting, cleaning, and preparing for market the 
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various commercial seeds, as well as the simpler means for testing their 
purity and germinating power. The special investigation of clover 
seed grown in this country has been continued. The methods of han- 
dling and growing seed have been carefully studied, and a report on this 
subject will be published at an early date, which it is hoped will mate, 
rially assist the producers of this seed, the demand for which is steadily 
growing abroad. Seeds purchased by the Department of Agriculture 
for distribution during the fiscal year 1895 were all submitted to purity 
and germination tests, but as the number of these seeds was very 
great few of them could be finished before the seeds had to be sent 
out. Many of the varieties showed a surprisingly low percentage of 
germination, and evidences of fraud were detected. 

The work upon grasses and forage plants havS been separated from 
the Division of Botany and has been placed in charge of a new divi- 
sion called the Division of Agrostology, which will be spoken of in 
another place. 

The work on poisonous plants has been continued by a careful study 
of laurel poisoning and the Western leatherwood, and a number of 
medicinal plants have been taken up for investigation. 

AQROSTOLOOT. 

In accordance with the recommendations of the Secretary of Agri- 
culture in his report for 1894, the act making appropriations for the 
Department for the fiscal year ending June 30, 1896, contained a special 
provision for the Division of Agrostology. This division was organized 
July 1, when the act providing for its establishment went into eflfect, 
with Prof. F. Lamson-Scribner as its chief. The work of this division 
is devoted to the investigation of grasses and forage plants and exper- 
iments in the culture of our native species, as well as those of other 
countries which may be profitably introduced into the United States. 
These plants will be studied both scientifically and economically. The 
nature and the distribution of the various kinds will be considered, as 
well as their economic value and adaptability to special uses or to vari- 
ous soils and climates. The chief aim of the division will be to 
instruct and familiarize the people with the habits and uses of all 
forage plants by the publication of circulars, bulletins, and reports. 
The importance of this work is attested by the vast interests of our 
country which are dependent upon the products of our meadows and 
pastures. 

EXPERIMENTAL GRASS STATIONS. 

Two exx>erimental grass stations have already been established for 
the purpose of enabling this division to effectively prosecute special 
lines of work in the cultivation of the several kinds and to bring under 
direct and intelligent observation the numerous native and cultivated 
grasses and forage plants. These gardens afibrd opportunity for the 
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proper investigation of the nature and peculiar habits of growth of 
these plants and to determine in a large degree their actual or proba- 
ble value to agriculture. About 400 different varieties have been 
grown upon these gardens during the present season, and some of the 
native sorts tried have proved of interest. The true buffalo grass of 
the Western plains is one of these. Its cultivation in the grass garden 
has been a marked success, the grass forming in a comparatively short 
period a dense and pleasing sod completely covering the plat assigned 
to it. As this grass is more hardy than the somewhat similar Bermuda 
grass of the South, it may possess no less value for the Middle and 
Western States than is claimed for the latter in more southern latitudes. 
When domesticated it may prove of great value because of its ability 
to withstand drought and its superior nutrient qualities. It is intended 
that a larger area of ground shall be set aside Ibr the enlargement 
and continuation of experiments in grass and forage-plant culture, the 
results of which may prove of incalculable benefit to the farmers and 
stock growers of the Uniteil States. 

SPECIAL, STUDIES — PUBLICATIONS. 

Special studies have been made of the grasses and forage plants of 
the Kocky Mountain regions and of the prairie regions of Iowa, Kan- 
sas, Nebraska, and the Dakotas, with a view to preparing a report upon 
the actual and prospective forage conditions of these sections of our 
country. A preliminary report has been published, giving the results 
of the examination of the gi*asses and forage plants of the Southeast- 
ern States, and circulars have been issued upon Hungarian brome grass, 
flat pea, sacchaline, experimental grass gardens, and a Farmers' Bul- 
letin on alfalfa, or lucern; other papers of a similar nature are in 
course of preparation, also an illustiated handbook of all the grasses 
of the United States. 

HAY AND FODDER PLANTS — MONEY VALUE. 

Each year develops more intelligent interest and inquiry in the pro- 
duction of better hay and fodder plants. The money value of the hay 
crop for 1894 was estimated at nearly a half billion of dollars. With 
more intelligent selection of hay plants cultivated the average produc- 

ion might have been 2 tons per acre, instead of 1.14 tons. That would 
lave added 41,396,483 tons to the total crop of the year, and increased 
.ts cash value, based upon the low average price of $8.54 per ton for 

^'^^ by $353,575,090. 

vne hay crop in the United Kingdom of Great Britain was a disas- 
".•us failure in the year 1893. As a consequence, the United States 
"viia to the British during that year 124,390 tons of hay, while during 
jiiQ year 1895 we have exported to that country only 28,056 tons. On 
October 15 of this year prices of hay in London were $12 to $20 a ton. 
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Though a superior article from the United States or Cauada was sold 
upon that date at about $20 a ton, it is not expecteil that this price 
will encourage exports from this country, where the 1895 crop is below 
an average. 

VEGETABLE PATH0L0O7. 

The work of this division, of which Prof. B. T. Galloway is chief, has 
been broadened during the year to include plant physiology. It is 
believed that this will add materially to the value of the investigations. 
Owing to the crowded condition of the main building and the need of 
necessary facilities for work, new quarters were secured for the division 
early in February. The buildings now occupied are situated only a 
short distance from the Department proper, and are provided with 
necessary facilities for laboratory investigations. A greenhouse for 
conducting experimental work has also been provided. This adds 
greatly to the opportunities for work, especially in matters of interest 
to florists, market gardeners, and all others engaged in intensive agri- 
culture. Work commenced last year on wilt diseases, which aflect the 
potato, tomato, eggplant, and cotton in the South, and it is progressing 
satisfactorily. Experiments carried on in the held, laboratory, and 
greenhouse have thrown much light on the causes of the diseases and 
the best methods of preventing them. 

It is most pleasing to announce that the work on pear blight, which 
has been under way for some time, has evolved a thorough knowledge 
of the organism which causes that disease, and also in the discovery 
of a means to easily and cheaply prevent it. A bulletin on the subject 
is in the course of preparation, and will soon be ready for distribution. 

During the year over one thousand varieties of wheats were tested 
by the division ; the object sought being to discover their respective 
values in the matter of resisting rust and in their milling qualities. 
Crosses have been made with some of the more promising forms. They 
will be given a further trial and on a more extended scale. 

The work on citrus diseases has been continued with very satis- 
factory results. Remedies and preventives for a number of the most 
serious have been found, and these findings will soon appear in a bul- 
letin. 

On the Pacific Coast, diseases affecting the pe^ich, almond, apricot, 
apple, and grape have been studied. A successful method for the pre- 
vention of peach-leaf curl has been discovered, and a detailed account 
thereof will soon be published. 

The complete and instructive exhibit of the division at the Atlanta 
International and Cotton States Exi)osition will, it is believed, be very 
useful to farmers, fruit growers, and others. In this exhibit the dis- 
eases affecting cotton, citrus fruits, and other crops of special interest 
to the South, are made a special feature. 
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POMOLOG7. 

This division has continued, under the direction of its chief, Mr. S. 
B. Heiges, the systematic examination and comparison of supposed new 
varieties of fruits sent to it for identification, and has prepared careful 
studies and descriptions of the new specimens, illustrating them in most 
cases either with water-color sketches or colored models. These de- 
scriptions are carefully filed and must in time prove of great value. 
They will eventually make it possible to publish an authoritative work 
on the fruits of the United States. 

The introduction and distribution of new varieties of fruits have been 
continued, the effort, however, being confined to the comparatively few 
varieties of fruits of great value not at presfent found in our country, 
but promising to do well here. Oions of many of these have been 
placed with experiment stations and sent to private experimenters for 
the purpose of determining their adaptability to various sections. 

NEW VARIETIES OF FRUITS INTRODUCED. 

Among the more important varieties that have been introduced are 
65 new specimens of figs received from the Royal Horticultural Society 
of England. For the present these varieties are being propagated in 
different places for the purpose of testing further their adaptability to 
our climate and soils and for producing a larger number of cuttings for 
distribution. It is believed that there is a large area of country within 
the United States adapted to the growth of tigs and that it will be 
sufficient to supply our entire demand for this delicious fruit. 

Other important importations consisted of 29 varieties of the choicest 
apples of Austria-Hungary, which have been grafted upon seedling 
stocks for the purpose of propagation. It is proposed to distribute 
these trees to the experiment stations as soon as they are in proper 
condition. Efforts have also been made to introduce improved and 
hardy varieties of persimmons from northern China and the citron of 
commerce from Italy. 

EXPERIMENTS IN ROOT-GRAFTING APPLE TREES. 

Considerable experimental work has also been undertaken. Prom- 
inent among these tests arc experiments made with full-rooted and top- 
cut and lower-cut grafting in the propagation of apple trees. These 
experiments will be continued, and possibly on a larger scale. It is 
intended that trees grown from grafts as above described be distrib- 
uted in different States and localities for testing. Varieties varying in 
habits of growth and longevity will be chosen. Generally they will be 
of standard varieties, like the Winesap, Albemarle Pippin, Ben Davis, 
Oldenburg, Jonathan, and Northern Spy. Under this system of 
experimentation a few years will demonstrate whether whole roots, top 
cuts, or bottom cuts for grafting cions upon are most conducive to 
vigor of growth and longevity. 
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Special effort is being made to interest the State experiment stations 
in these and similar subjects and to secure their assistance in collecting 
new and comparatively unknown varieties of fruits. It is desired to 
develop some regular plan of cooperation by which the horticulturists 
of these stations shall collect new seedling varieties or other novelties 
and forward them to this division for identification, description, illus- 
tration, and preservation. Some central record office of this kind is 
absolutely necessary, and should be located in the Department of 
Agriculture. 

FRUIT IN COMMERCE. 
EXPORTS OF APPLES. 

The economic value of apples for export is becoming more generally 
known to the horticulturists and farmers of the United States. Each 
year their exportation to Europe increases in quantity, quality, and 
value. Good winter apples, carefully selected and properly packed, 
always meet with a favorable reception and command good prices in 
Great Britain and on the Continent. Among the best known of Ameri- 
can varieties on the other side of the water are the Baldwins, King of 
Tompkins County, Ribston Pippins, Northern Spy, and various rus- 
sets. But there is no doubt that the Winesap, Jonathan, Greening, 
Ben Davis, and Vandever Pippin, together with many other well- 
known varieties from the orchards of the United States, would be very 
acceptable and always secure for their shippers fair prices and profits. 
The most successfiil shipments of apples are made in New York bar- 
rels, which carry about 3 bushels and weigh about 112 pounds. The 
freight upon each of these barrels from American to European ports 
averages less than a dollar. During the fiscal year ended June 30, 
1895, we shipped 818,711 barrels of apples abroad, valued at $1,954,318. 

The following table shows our exports of apples, green or ripe, and 
dried, for the fiscal years ended June 30, 1893, 1894, and 1896, and 
the three months ended Septepaber, 1895: 



Year. 



1893. 
1894. 
1895. 



Three months ended September, 1895. 



Green or ripe. 



Dried. 



Barrels. 



408, 014 
78,580 

818.711 
31.093 



Value. 



Pounds. 



$1,097,907 

242, 617 

1,954,318 

74,127 



7,966.819 
2. 846, G45 
7.085,946 
1. 387, 842 



Valae. 

$482,085 

168,054 

461.214 

60,427 



Export shipments of apples from any of the States east of the Rocky 
Mountains can be made remunerative. The apple among fruits is 
as staple and universally demanded as beef among meats. The variety 
which has sold for the highest price in British markets is the Albe- 
marle Pippin, which is successfully grown to its greatest perfection in 
the State of Virginia, This variety has at times netted the growers 
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$7 a barrel in the orchards. It is a remarkably fine keeper, of deli- 
cious flavor and beautiful coloring. The profits of intelligent horticul- 
ture along the Atlantic Seaboard can not well be overestimated. The 
success in foreign marts of the Pacific States fruit growers and ship- 
pers, laboring under the disadvantage of a rail carriage from the 
Pacific to the Atlantic, should stimulate all horticulturists this side of 
the Rocky Mountains to further secure sales for their products in 
Europe. The peaches of Delaware, Maryland, and most of the South- 
ern States along the Atlantic Coast would certainly reach the London 
market in as good condition, if properly put up, as those from California. 

CAIIFORNIA FRUITS IN ENGLISH MARKETS. 

California fruits have made marked gains in European markets dur- 
ing the last year. This trade began three years ago by a shipment on 
the White Star Line, which consisted of pears, peaches, plums, and 
grapes. The sale of that invoice at Covent Garden Market attracted 
public attention at the time, and the prices were so remunerative as to 
encourage further shipments. The succeeding year, however, satisfac- 
tory terms could not be made for railroad and steamship transportation; 
consequently no shipments of California fruits were made during those 
twelve months to transatlantic markets. 

But in the year 1894 the American Steamship Company carried over 
quite a number of fruit invoices. The results were satisfactory gener- 
ally as to prices and profits upon the pears and peaches, while the 
traflfic in grapes was not such as to induce further shipments of that 
fruit from the Pacific Coast. 

A representative of the Department of Agriculture during the past 
summer attended the California fruit sales at Covent Garden. From 
that attendance he concludes that the California Fruit Transportation 
Company has solved the freight problem and that only the finest qual- 
ity of fruit can be remuneratively sent abroad; even then sound con- 
dition and careful packing, and their arrival at London between the Ist 
day of July and the last day of August, can alone secure the best 
prices in competition with English and Continental growers. 

During the year 1895 the first lot of California fruit arrived in Lon- 
don on the 1st day of July. It met competing fruits from southern 
France, the Channel Islands, and Spain, together with fair specimens 
of English products, in a very propitious season. On that date tine 
English hothouse peaches sold at 15 cents each, with fair to common 
qualities at 5 to 3 cents each. All of the California fruit arriving on 
the date mentioned above consisted of Bartlett pears (in England 
called the Williams pear) and of peaches. They arrived in fine condi- 
tion and the Bartletts brought fiom $5 to $6.25 per box of 50 pounds, 
and the peaches sold at an average of $2.50 per box of 25 pounds. 
The pears retailed at from 4 to 5 cents each, and the peaches at from 6 
to 12 cents. 
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The second arrival in the same market of Cahfornia fruit was July 15. 
At this date the pears brought from $ii to $3.50 per box of 50 pounds, 
and the peaches and plums from $1.70 to $2 per box of 25 pounds. 

The third arrival was on August 1, when the peaches and pears com- 
manded about the same prices as in the previous shipments to the same 
market. 

The fourth California fruit invoice was received in London the middle 
of August. It was an unusually large consignment and consisted of 10 
carloads. Pears in this lot, in perfect condition, sold as high as $2.80 
per box. The peaches brought only $1 to $1.50 per box. 

The fifth shipment of Pacific Slope fruit arrived in England on the 
last day of August. The late peaches were in very fine condition and 
gave the best satisfaction to dealers, but the prices were not as good 
as expected, as they ranged from $1.20 to $1.80 a box, according to 
quality. The pears ran from $1.50 to $3 per box. 

The sixth shipment .reached London in the month of September, 
via Southampton, where it was unloaded from the steamer Paris on 
Wednesday night and placed on sale in Coven t Garden Market on 
Friday morning. Buyers were eager to get hold of the late pears. 
They were in great demand, because of the satisfaction which the fruit 
of the two previous shipments had given. A large number of intend- 
ing buyers were gathered about the auctioneer. The liveliest interest 
was displayed. The fruits Avere divided into lots representing different 
growers, one kind of fruit in each assortment. The boxes, made of the 
lightest possible durable material, were labeled with the names of the 
respective packers. The peach boxes contained 25 pounds. Each 
peach was wrapped in white paper, single thickness, a little heavier 
and tougher than tissue pai>er. The plums, not wrapped singly, were 
in similar boxes divided into small compartments. The pears were in 
50-pound boxes and separately wrapped, though pears in 25-pound 
boxes bring a much better price. Under this system of selling, the 
reputation of some growers commanded special interest and higher 
prices from buyers. Those who desire to maintain a high standard of 
excellence, and decline under any temptation to send inferior fruits, and 
who use the most scrupulous care in packing, find their reward at last 
in a reputation which commands enhanced prices for their products. 

The average quality of the peaches at this sale was very good. The 
Orange Clings seemed to be a favorite, while the late Crawfords in 
fairly good condition and Strawberry peaches did not seem to stand the 
transportation as well. The fruits from the hill counties of California 
were in firmer and better condition than those from the valleys. 

Among pears the Beurre Clairgeau and Ilardys arrived in excellent 
order and brought prime prices, while some Bon Chr(Stiens were also 
highly appreciated. 

For a new branch of international commerce— one requiring great 
care and perfection in shipments — the exportation of California fruits 
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to London has been quite as successfu] as could Uave been expected. 
The business is in its infancy, and has, if properly managed, a profit- 
able future. Shippers must remember that there is always a market 
in London for such luxuries; that no fruit should be sent there except 
when in perfect condition and properly packed, and that, generally, 
prices will be more remunerative for early fruits. However, shipments 
were to arrive in London in September and October of this year, and 
it is possible that they will show better prices than some of the others, 
because they will meet with less competition from English and French 
and other Continental fruits. 

Fruit growers on the Pacific Coast, however, have special opportuni- 
ties open to them in foreign markets for dried fruits, prunes, and raisins, 
and for brandies and wines. These particular industries need only be 
cultivated with energy and intelligence to achieve great results, and 
their development is earnestly commended to growers in that section. 

EirrOMOLOGT. 

The work of this division, of which Mr. L. O. Howard is chief, is 
grouped under the following heads : Investigations upon special insects; 
experiments with insecticides and insecticide machinery; determination 
of insects sent in by agricultural experiment stations and others and 
giving advice with regard to them; abstracting and cataloguing the 
literature of insects; scientific work upon groups of insects which have 
a bearing upon agriculture; special investigations. It will only be 
possible to mention here a few of the many valuable services rendered 
by this division. 

THE MEXICAN COTTON-BOLL WEEVIL. 

A new insect (Anthonomus grandis) which appeared in the cotton 
fields of south Texas, damaging the squares and bolls and ruining both 
fiber and seed, received especial attention during the year. The insect 
was found to be a species which had been brought across from Mexico, 
and so was commonly called the Mexican cotton-boll weevil. Through 
an agent sent into southwest Texas and into Mexico to study the his- 
tory of this insect a careful investigation of the subject was made and 
a preliminary report has been published for the purpose of giving the 
people of this section proper warning. A comjilete report will be pub- 
^iftVied during the coming winter. It is now hoped that the early fears 
^s to the possible spread of the species throughout the entire cotton 
)elt of the United States will not be realized, and that a tolerably efli- 
•ient remedy for the prevention of the spread of the insect in south 
£QYf»o hap ilreaHv "^^-^n ascertained. 

THE SAN JOSE SCALE. 

bpeoial bffoii/S ha\K, been made to ascertain the exact points in the 

Southern States at which the San Jose, or pernicious, scale of fruit trees 

established itself^ and extensive experiments have been carried on 
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for the par]K)se of ascertainiug the best methods of combating this very 
destructive insect. Some progress has been made, and a bolletin on the 
subject will be published at an early day. In connection with this inves- 
tigation, new studies have been made of all the principal scale insects 
of the orchard. 

The edition of the report published ten years ago on insects affecting 
the orange having been exhausted, a new report on this subject has 
been ordered and is now rapidly approaching completion. This report 
will include consideration of all insects which affect citrus plants in 
other parts of the world than the United States, as they are all liable 
to be introduced into our country. 

APPEARANCE OF INSECT PESTS. 

Besearch has been made to determine the geographic distribution of 
injurious insects appearing in devastating numbers. The localities in 
which they have appeared have> been platted and the records of their 
damages carefully collated. With such data in hand, the entomologist 
will be able to predict the geographic lines at which the progress of 
certain species will stop and to advise agriculturists with some degree 
of certainty as to the possibility of the appearance of well-known 
insect pest« in any given locality. The minor subjects of investigation 
have been insects injurious to shade trees, local outbreaks of the 
American and other locusts in different parts of the country, the cotton 
or melon plant louse, the currant stem girdler, etc. 

The work of this division in bee culture has been concluded with the 
completion of the manual on apiculture, which is now going through 
the press. 

Experiments with insecticides and insecticide machinery cover such 
subjects as the effect of different arsenical poisons upon insects and 
upon the foliage and other i)arts of plants, the use of hydrocyanic acid 
gas against insects, new devices for spraying, etc. 

Since the new insects which sprung into i)romineuce as destructive 
species have to be classified, described, and named before they can be 
intelligently considered in popular publications, several competent 
assistants are preparing monographs on groups of such inse€ts. 

GRNITHOLGGT AND MAMMALOG7. 

The name of this division is unfortunate, as it conveys an erroneous 
idea of the nature of its work. The division, of which Dr. C. Hart 
Merriam is chief, is in effect a biological survey, and should be so named, 
for its principal occupation is the preparation of large scale maps of 
North America, showing the boundaries of the different faunas and 
floras, or life areas. In fact. Congress, in 1890, authorized this division 
to undertake a comprehensive investigation of the geographic distri- 
bution of animals and plants; thus in effect establishing a biological 
survey. These maps when completed will show the farmer and fruit 
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grower the areas on which particular kinds of grasses, grains, vege- 
tables, and fruits may and may not be cultivated with success; thus 
saving the large sums of money now expended annually in ixitile efforts 
to make crops grow in places clinmtically unsuited to their needs. 
They will be further useful in indicating the areas subject to and those 
exempt from the ravages of destructive insects and other pests, and 
also those in which certain diseases of plants and animals are likely to 
flourish. 

Within the Department these maps are helpful in many ways, serv- 
ing as an intelligent basis for that part of the work of the divisions of 
Forestry, Botany, Agrostology, Pomology, Entomology, Vegetable 
Pathology, and Bureau of Animal Industry which relates to the 
geographic distribution of the forms they study. 

In the preparation of faunal maps three kinds of work are necessary: 
(1) Field work, in collecting specimens and tracing the actual limits of 
distribution by running lines across the country; (2) office work, in 
platting on maps the results of the field work ; and (3) laboratory work, 
in determining the status of animals in groups that havenot been worked 
up; for it is obviously impossible to map the distribution of a species 
which has not been discriminated from related species that may inhabit 
adjacent areas. 

So far as preliminary work is concerned the biological survey has 
been already extended over the greater part of the United States 
except eastern Oregon, north and central Nevada, parts of New Mexico 
and Texas, and some of the Eastern States. In addition, a detailed 
survey has been made, with a degree of accuracy equal to or exceed- 
ing that of the best topographic maps available, of large parts of Cali- 
fornia, western Oregon and Washington, Idaho, Montana, Wyoming, 
South Dakota, Utah, Arizona, and a number of the Southern States. 

Of all the life zones entering the United States, the Austral, which 
covers the southern tier of States and much of California, is of greatest 
importance, because of the large number of specially valuable crops — 
as cotton, rice, sugar cane, the citrus fruits, raisin grape, fig, olive, 
and almond — that grow within it. The northern boundary of both arid 
and humid divisions of this zone have been followed completely across 
the continent and shown on maps prepared by the division. The final 
maps of the life zones, when available to the intelligent farmer and 
fruit grower, are likely to save the country each year far more than 
the total cost of maintaining the division. 

The more strictly economic work relates to the food habits of our 
native birds and mammals. These are studied in the field and their 
stomachs are examined in the laboratory in order to ascertain the nor- 
mal food of the different species. In this way the beneficial kinds are 
known from the injurious, and the results are published in special bul- 
letins. Those thus far issued treat of the English sparrow, crow, crow- 
blackbird, woodpeckers, hawks and owls, jKHiket gophers, and ground 
squirrels. 
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AGRICULTURAL SOILS. 

This division, which was organized eighteen months ago as a division 
of the Weather Bureau, with Prof. Milton Whitney as chief, has now 
been taken out of that Bureau in accordance with the recommendation 
of the Secretary of Agriculture and the act of the last Congress and 
given an independent organization. As also provided in the api>ro- 
priation act it is now accommodated in a building convenient to the 
Department, which was rented and rearranged for its special use, 

ADVANTAGES OF SUBSOILING. 

While t]ie Division of Chemistry has been making a study of the 
chemical properties of soils and of the bacteria which prepare nitro- 
gen for plants, this division has been investigating the physical and 
mechanical properties of soils. It is rarely that a new line of work like 
this proves as fruitful of good results in such an early stage of its 
operations. By it public attention has been called to the fact, for 
example, that irrigation has frequently to be resorted to solely for the 
lack of proper preparation of the soil to receive and hold the winter 
and spring rains. The gradual destruction by cultivation of the humus 
stored in the prairie soils has made them le^s and less retentive of 
moisture, and thus created the necessity for different methods of cul- 
ture which shall enable them to hold water for the crops. The dimin- 
ished rainfall several years in succession has also thoroughly disposed 
the farmers of the West to consider any well-conceived measures or 
recommendations for the amelioration of existing conditions. The 
work of the Division of Soils in calling attention to and emphasizing 
the fact that at least a partial remedy for this condition is to be found 
in snbsoiling, has attracted widespread attention and been followed by 
most gratifying results. Several of the experiment stations, notably 
that of Nebraska, have undertaken similar investigations and made 
practical studies of snbsoiling, and the j^ractice is gaining in favor so 
rapidly that leading plow manufacturers are making plows especially 
for snbsoiling purposes. 

Other subjects which have occupied the attention of this division 
were the examination and classification of soils of some of the principal 
agricultural areas of the country, the working out of methods for the 
study of the physical properties of soils and the effect of fertilizers 
thereon, and the adaptation of soils to particular crops. 

THE STUDY OF LOCAL SOILS. 

Under the instruction of the Secretary of Agriculture the division is 
cooperating with a number of States in the study of their local soils and 
their conditions. A regular system of soil observation is being organ- 
ized by the employment of observers in the principal agricultural 

Doc. No. 6 i 
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regions of the country, and the records of their results are tabulated 
and published for the information of those interested. 

The Secretary of Agriculture believes that it is by work of this prac- 
tical character that the Department can promote the great interests it 
is designed to serve. 

IRRIGATION INQUIRY. 

Mr. C. W. Irish, chief of the Office of Irrigation Inquiry, has devoted 
much time to the further personal examination and investigation of the 
different methods of irrigation i)racticed in Utah, Nevada, Nebraska, 
and some of the arid and subhumid regions. He has not yet completed 
his report; but considerable progress has been made with it, and it is 
believed that the Department will speedily be in i)osition to render 
important didactic service to that large and increasing body of agricul- 
turists who are farming irrigated lands. Inquiries are received from 
time to time as to the best methods of overcoming the various difficul- 
ties that are encountered in the artificial application of water to soil 
under the widely varying conditions which obtain in the far West, and 
the most reliable information in the possession of the Department is 
promptly afforded to the thousands who seek it. The Secretary of 
Agriculture realizes that only by irrigation can many of the richestsoils 
of the United States ever be successfully brought under cultivation, 
but he strongly deprecates any appropriation of the public money or 
any alienation of the public domain as a subsidy for th«5 attempted 
solution of irrigation problems, which are, in his opinion, pressed upon 
the country years before their time and years before the best interests 
of the country can be served by their consideration and determination. 
With almost a superabundance of agricultural products in our home 
markets at reasonably low prices, public funds out of taxes gathered 
largely from existing farms and farmers can not justly be appropriated 
from the Treasury of the United States to create competing farms. 

ROAD INQUIRY. 

The work of this office under Gen. Eoy Stone, chief of Eoad 
Inquiry, has proceeded steadily during the year, in accordance with 
iie provisions of the act making the appropriation, and has included 
investigations in regard to the best methods of road making, road 
egislation, and especially the condition of the country roads of the 
United States. 

'mproved road construction is i>rogressing in many of the States, 
■uit^jly in Massachusetts, New Jersey, North Carolina, and Kentucky, 
tf'^ro, than half the States have passed new road laws within the lasjb 
/ tciT, and there is a general effort to ascertain the best methods for 
Jeveloping the country roads, for using the county prisoners or State 
convicts for this purx>ose, and for organizing State commiss|oi^s to loojf, 
^fter thf3se pa^-tt^rs. 
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Special attention is called to the resalts of the inquiry made by this 
office into the cost of haaling farm products to market, compiled from 
data received from 1,160 counties, contained in the report of the special 
agent in charge, accompanying this document. The facts cited show 
lucidly the great expenses entailed by bad roads, and the great value 
of good ones, and should do much to awaken the farmers of this coun- 
try to the importance of this subject. 

The office is also compiling a national map, on a large scale, to show 
all the macadamized and gravel roads in the United States. Upon this 
map new roads are laid down as fasv< as they are built and reported to 
this office by the county clerks or surveyors. Such a map will, when 
finished, be of great value. The maps of Pennsylvania, Indiana, and 
New Jersey are already sufficiently advanced to present most interest- 
ing facts, and those of other States are progressing. 

The office has published directions for building improved roads, com- 
pilation of road laws, information regarding road material and trans- 
portation rates for the same, the proceedings of road conventions, and 
much other useful information for free distribution among the people. 

It is proposed during the coming year to secure the cooperation of 
agricultural colleges and exi)eriment stations in the object-lesson method 
of disseminating this information. They will be taught to construct 
model roads on the farms of their experiment stations or on their col- 
lege grounds, where they can be regularly used, and thus become a 
lesson to all the farmers who visit them. 

Public interest in the whole subject of road improvement has become 
thoroughly aroused, and a feeling of great hopefulness has been devel- 
oped. The usefulness of a central good-roads propaganda such as this 
office affords has been amply illustrated. 

FIBER INVESTIGATIONS. 

The decline of the price of cotton and the successful establishment in 
this country of ramie manufacturing has called increased attention to 
the cultivation of this plant. Correspondence with reference to it has 
been very large, and has necessitated the publication of a special report 
on the subject in addition to the paper in the last Yearbook. The 
great desideratum is still a practical ramie decorticating machine. 
Becognizing this, the Department has endeavored, in the line of its 
duty, to assist by study and suggestions in perfecting practical appa- 
ratus for this purpose. In cooperation with the Louisiana experiment 
station it has tested a number of new machines. These trials showed 
gratifying progi-ess in their construction, and though they have not yet 
produced a perfect machine, it is confidently believed that American 
inventors will at last successfully solve this problem. 

Experiments in the production of flax in the region of Puget Sound, 
Washington, have been continued during the year on a larger and more 
comprehensive scale with the cooperation of farmers in several section9 
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of the state. Some very fine samples of straw have been submitted, 
which encourages a hope for satisfactory final results. The interest in 
the profitable growth of flax has been much stimulated in this region. 
In evidence it is said, that a considerable area will be planted with this 
crop next season. In furtherance of this interest, a Farmers' Bulletin 
was published on '* Flax for Seed and Fiber," which has been success- 
fully circulated with good results in sections interested. 

Other fibers which have been subject to more or less inquiry are sisal 
hemp, pineapple fiber, jute, and the common hemp of the North. 

A descriptive catalogue of the world's fibers is in preparation, by Mr. 
Charles Eichards Dodge, the special agent in charge of this work. 

MICROSCOPY. 

The Division of Microscopy was established in the Department of 
Agriculture twenty years ago, when this art was considered a sepa- 
rate branch of technology. Since that time the microscope has come 
into daily, almost hourly, use in nearly all scientific laboratories. A 
separate Division of Microscopy in this Department has thus become 
an absurdity. The Department of Agriculture during the last fiscal 
year used at least 500 microscopists of one class or another outside of 
the Division of Microscopy to the one in it. This division, having com- 
pleted a line of investigations on edible fungi, the butter fats used for 
adulterating purposes, the textile fibers, and one or two other subjects 
which it had undertaken some years ago, was abolished on the 1st of 
July, 1895. The apparatus and material pertaining to fungi were turned 
over to the Division of Vegetable Pathology, which makes a special 
study of fungi and fungous diseases of plants; the material pertaining 
to food adulterations was turned over to the Division of Chemistry, 
which by law is charged with the investigation of this subject; and 
the material belonging to textile fibers was turned over to the OflSce of 
Fiber Investigations. These divisions will continue to attend to any 
investigations needed under these heads. 

PUBLICATIONS. 

The Division of Publications is in charge of Mr. George William Hill, 
vho has managed and directed its affairs from the day of its inception. 
During the fiscal year, under his vigilant supervision, 254 publications 

n-e been issued, including 120 reprints. The total number of copies 
bulletins, pamphlets, and other publications aggregates more than 
-,000,000. Together they make 420,000,000 printed pages, each page 
containing more than 500 words. Thus the Department of Agricul- 
ture has issued in a single year, gratuitously and promiscuously, under 
present laws, more than six printed pages for every man, woman, 
and child in the United States. This vast volume of reading matter, 
given free of cost to all who asked for it and mailed postage free to the 
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donees wherever they might be, caused the disbursement of a large sum 
of public money for paper and printing alone. The regular annual 
report, averaging nearly 40 ounces per volume, made more than 600 tons 
weight for gratuitous delivery, in the various States and Territories, by 
the Post-Office Department. 

A careful comparative estimate shows that the total weight of publi- 
cations, other than the annual report, aggregated 200 tons. Thus this 
Department alone has given 800 tons weight to the postal authorities 
for gratuitous transportation. 

GRATUITOUS DISTRIBUTION CONDEMNED. 

In view of the above facts it is again recommended that all publica- 
tions issued by the Department be furnished to such citizens only as 
will pay for their net cost and added postage, and that gratuitous dis- 
tribution be confined to public libraries and benevolent and educational 
institutions, with the exception of such publications as may be for 
specific purposes and properly termed "exigency" or "emergency'* 
documents. Under the present system many secure publications who 
do not need th^m for practical purposes, and those who would put them 
to good use are frequently unable to get them because editions have 
been exhausted by the former class. To-day almost any Government 
publication, no matter when it was published or how rare or valuable 
it may have become, can be purchased in second-hand and other book- 
stores in nearly all the larger cities of the country. There is not time 
to detail here the extravagance and needlessness of the present sys- 
tem. At this writing the Department has knowledge of the sale of the 
Yearbook issued in September by booksellers, and learns of the pro- 
posed sale of the same in large lots at $5 x)er 100. It is enough to 
suggest that the annual deficiencies of the Post-Office Department are 
largely attributable to this unwise distribution. With great satisfac- 
tion reference is made and public attention called to the report of the 
chief of this division. 

SEED DIVISION. 

. cinder the direction of Mr. M. E. Fagan, chief of the Seed Division, 
there were gratuitously and promiscuously distributed during the last 
fiscal year,in accordance with a long-prevailingpractice, about 10,000,000 
papers of flower and vegetable seeds. His report, together with that 
of Enos S. Harnden, the authorized purchasing agent of seed for the 
Departmen t, is submitted and published. Together they give a detailed 
account of the purchase and distribution of the seed, which involved 
the deadheading in the United States mails of 270 tons weight. 

After the adjournment of the Fifty-third Congress inquiry was made 
at the Department of Justice as to the legality of i>urchasing any other 
than seeds ''rare and uncommon to the country," etc. The following 



54 REPORT OP THE SECRETARY OF AGRICULTURE. 

letter from the hoDorable the Attorney-General of the United States 
answered and settled the question : 

Department of Justice, 

Washington, D. C, April SO, 1895, 
The Secretary of Agriculture. 

Sir : I have the honor to acknowledge yours of the 18th iustant, in which you 
call my attention to a portion of the act making appropriations for the Department 
of Agriculture for the fiscal year ending June 30, 1896, and approved March 2, 1895, 
and running as follows: ^* Division of Seeds — Purchase and distribution of valuable 
seedSf and for the prinlinfj, publication, and distribution of Farmers^ Bulletins: For the 
purchase, propagation, and distrihution, as required by law, of valuable seeds, bulbs, 
trees, shrubs, vines, cuttings, etc., one hundred and eighty thousand dollars." 

You make two inquiries, as follows : 

** Can the Secretary of Agriculture legally purchase any other seeds than those . 
described in section 527 of the Revised Statutes, to wit, seeds * rare and uncommon 
to the country, or such as can be made more profitable by frequent changes from one 
part of our own country to another,' under authority of the act of March 2, 1895 f 

"Would it be proper and lawful for the Secretary of Agriculture, in view of the 
verbiage of the act of March 2, 1895, and the wording of section 527 of the Revised 
Statutes, to advertise for proposals to furnish the Department of Agriculture seeds, 
bulbs, trees, vines, cuttings, and plants * rare and uncommon to the country, or such 
as can be made more profitable by frequent changes from one part of our own coun- 
try to another,' reserving the right to reject any and all bids? '' 

1. The seeds purchasable under the act of March 2, 1895, are limited to those 
described in section 527 of the Revised Statutes — there being no reasonable ground 
for claiming that the act of March 2, 1895, operates, or was intended to operate, aa 
a repeal of the earlier statute. 

2. If not obligatory upon the Secretary of Agriculture to purchase seeds, trees, 
etc., conformably to section 3709 of the Revised Statutes, it is certainly competent 
for him to make the purchases comformably to said statute, the right to reject any 
and all bids being reserved. But the form of the question is such that I think it 
proper to call attention to the fact that while seeds purchased must be such as are 
"rare and uncommon to the country, or such as can be made more profitable by 
frequent changes from one part of our own country to another," the trees, plants, 
shrubs, vines, and cuttings to bo purchasetl are such "as are adapted to general 
cultivation and to promote the general interests of horticulture and agriculture 
throughout the United States." 

Respectfully, yours, Richard Olney, Attomeif' General, 

And the following advertisement was immediately inserted in the 
legally required number of newspapers : 

proposals. 

United States Department op Agricui.ture, 

Office of the Secretary, 
Washington, D. C, April 27, 1895, 

u t*K.^^^xi2L*x^^ «Yith section 527 of the Revised Statutes, which authorizes the pur- 

oase of ** seeds rare and uncommon to the country, or such as can be made more 

irofitable by frequent changes from one part of our own country to another," also 

"i.ch trees, plants, shrubs, vines, and cuttings as are adapted to general cultiva- 

'>n, and to promote the general interests of horticulture and agriculture through- 

.o the United States," and in accordance with the terms of the appropriation (act 

.pproved March 2, 1895) for the purchase and distribution of valuable seeds, "as 

equired bylaw," sealed proposals, in duplicate, subject to the usual conditions, will 

^o received by the Secretary of Agriculture until 2 p. m., July 1, 1895, for supplying 
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to the United States Department of Agriculture during the fiscal year ending June 
30, 1896, and to be delivered before November 1, 1895, such valuable seeds, trees, plants 
shmbs, vines, and cuttings, as are covered by section 527 of the Revised Statutes 
quoted above. Persons submitting bids should specify the kind and varieties, with 
full description of each variety, of seeds and plants upon which they desire to sub* 
mit bids and the quantities they are prepared to contract for, and must guarantee 
delivery of the same in Washington. The right is reserved to reject any or all bids. 

J. Sterung Morton, Secretary. 

There were only three bids made under the above, and they were 
parsed upon and rejected by a committee, as follows : 

Washington, D. C, July 6, 1895, 
The Skcrktary of Agriculture. 

Sir: The undersigned board, apx>ointed by you on July 1, 1895, to open and examine 
bids for seeds to be furnished this Department for distribution according to law, 
during the fiscal year ending July 1, 1896, have the honor to report that we have 
opened and examined the bids received and find that the same do not meet the 
requirements of the advertisement as printed, and therefore respectfully recommend 
that all bids be rejected. 

Respectfully, yours, Enos S. Harnden. 

F. L. Evans. 
J. B. Bennett. 

The various divisions of the Department had been for a long time 
crowded for want of proper office rooms. Therefore the first story of 
the large building heretofore mostly occupied by the Seed Division was 
at once, under the law providing for such emergencies, speedily trans- 
formed into apartments for the Division of Entomology and the Divi- 
sion of Ornithology and Mammalogy, and immediately occupied by the 
chiefs and clerks thereof. In this way the library room of the main 
building of the Department has been relieved from a congestion of 
accumulated specimens, books, and other projverty which heretofore 
lumbered up the galleries of that room in various unsightly, pine board 
partitions. The two divisions named have, for the first time since their 
existence, been properly housed and decently provided with working 
rooms suitable to their peculiar labors and lines of investigation. 

The detailed showings of the chief of this division, and likewise of 
the seed purchasing agent, will, in all probability, sufficiently enlighten 
the general public as to the needlessness and folly of the annual gratu- 
itous, and promiscuous distribution of seeds deadheadeil through the 
United States mails. 

The one hundred and thirty thousand dollars appropriated by the 
Fifty-third Congress for the purchase and distribution oi seed this year 
is entirely intact and consequently undrawn from the Treasury of the 
United States. 

GARDENS AND GROUNDS. 

The gardens and grounds of the Department are, as they have been 
for more than thirty years, in charge of the chief of that division, 
Mr. William Saunders, horticulturist. The work of the division has 
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consisted ^' in keeping the grounds in good condition, in the cultivation 
and care of the plant and fruit houses, and in the propagation of plants 
for home use and for distribution." 

The free and promiscuous distribution of strawberry and grape 
vines, privet plants, camphor trees, tea trees, olive trees, fig trees, pine- 
apples, and miscellaneous varieties of cuttings ought to be abolished. 
But if the propagation of rare and valuable plants, vines, and exotics 
is to be continued by the Department, the distribution should be lim- 
ited to the experiment stations and agricultural farms of the several 
States and Territories. By such a limitation the appropriation for this 
division could be very materially reduced. It is, however, the purpose 
of experiment stations and agricultural colleges to attend to the intro- 
duction of new, rare, valuable, or improved plants, vines, and seeds to 
their respective localities. Those institutions are in charge of and 
directed by skilled, scientific agriculturists of great experience. There- 
fore all of tliis business of propagating and distributing new varieties 
should be relegated to those institutions. Before their existence there 
might have been some excuse for the gratuitous and promiscuous dis- 
tribution of needs, vines, plants, trees, and cuttings, but there is no 
necessity for such distribution at this time at the expense of the Fed- 
eral Treasury. That being the case, the appropriation for the care of 
thirty-five acres of grounds about the United States Department of 
Agriculture and for the greenhouses thereon situated could be very 
materially and profitably reduced. 

ACCOUNTS AND DISBURSEMENTS. 

Chief F. L. Evans has submitted a summary of the work of this 
division for the fiscal year ended June 30, 1895, together with a state- 
ment of appropriations, disbursements, and unexpended balances of 
the United States Bureau and Department of Agriculture from the 
fiscal year 1839 to and including the fiscal year 1895. His report is 
entirely satisfactory and could only be evolved from a service of great 
perfection over which he has with scrupulous economy and vigilance 
most efficiently presided. 

The appropriation for the maintenance of this Department for the 

^ear 1895 was one hundred and four thousand four hundred and seventy- 

*^ix dollars and ninety-four cents ($104,476.94) less than the appropria- 

''^n for 1894, and yet it was one hundred and eighty-three thousand 

i IF hundred and twenty dollars ($183,420) more than the amount 

-stima^'^d for by the Department. 

i"^, fiscal year ended June 30, 1893, there were covered back 
,vK> cut Treasury of the United States from the appropriation for this 
^ apartment one hundred and eighty-five thousand four hundred and 
..fipf.y-seven dollars and sixty-four cents ($185,497.64). Subsequently 
uo oum of (in round numbers) six hundred and twenty-five tbousand-- 
lAllars ($625,000) for the fiscal year 1894 was returned to the Treasury, 
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and for the fiscal year ended June 30, 1895, there is an unexpended 
balance amounting to about five hundred thousand dollars ($500,000). 

RECAPITULATION. 

Five million one hundred and two thousand five hundred and twenty- 
three dollars and six cents ($5,102,523.00) were appropriated to the 
United States Department of Agriculture during the two fiscal years 
1894 and 1895; and out of that sum one million one hundred and 
twenty-six thousand two hundred and sixty-eight dollars and seventy- 
four cents ($1,126,268.74) have been saved to cover back into the 
Treasury. 

Then add to that saved sum the one hundred and eighty-five thousand 
four hundred and ninety seven dollars and sixty-four cents ($185,497.64) 
returned to the Treasury out of the 1893 appropriation, and we find 
that, with an unimpaired and extended and disciplined service in this 
Department, the aggregate sum of one million three hundred and eleven 
thousand seven hundred and sixty-six dollars and thirty-eight cents 
($1,311,766.38) is available for return to the Treasury since March 4, 
1893. 

In a government where vast sums are handled every day and tens 
and hundreds of millions of money are ordinary topics of conversation, 
the saving of thirteen hundred thousand dollars may attract little 
attention and less commendation. But in the most fertile farming 
county in the best agricultural sections of the American Union it will 
be difficult to find thirteen hundred farmers who all together have 
earned and saved as much in the same period of time. No other class 
of gainfully employed workers among the citizens of the United States 
are so interested in a judiciously economical management of govern- 
mental affairs as are the farmers, who directly and indirectly pay the 
most taxes in proportion to their property, because that property is, as 
a rule, material and visible. And farmers, more than any other class, 
ought to know that governments, whether monarchal, despotic, or 
democratic and republican are born without money and never get any 
money except by taxing either subjects or citizens, and that a tax is 
payment by the citizen to the Government for the protection it gives 
to property, life, and liberty. And further, that neither bankers, rail- 
road owners, manufacturers, farmers, nor any class, can legitimately 
demand the expenditure of public funds for any other purpose than 
that for which they were taken from the people. 

BTTILDINaS FOR THE DEPARTMENT OF AGRICULTURE. 

It is suggests that the Weather Bureau could be furnished with 
commodious offices and apartments in the top story of the new post- 
office building in the city of Washington, and upon the roof of the 
same edifice the exposure of all the instruments used in taking meteor- 
ological observations could be advantageously made, while a small part 
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of the basement of the same building, set apart for the printing office 
and presses whence the daily weather maps are issued would complete 
a most desirable domicile for that Bureau. 

Such a transfer having been made from its present location, the 
Weather Bureau buildings and grounds at the corner of Twenty- fourth 
and M streets, in the city of Washington, could be converted into cash 
and would bring something like $200,000 or $300,000. This sum, added 
to the $1,300,000 which has been saved and covered into the Treasury 
from appropriations for the Department of Agriculture for the fiscal 
years 1893, 1894, and 1895, makes $1,500,000, which, invested in a build- 
ing constructed purposely for the Department of Agriculture, would 
afford in compact form sufficient accommodations for every one of the 
divisions and bureaus and bring them in daily communication with 
each other. Under the present system of renting (rents now amounting 
fer this Department to $3,920 a year) the expenses are increasing, and 
the necessity of having all the divisions and bureaus, especially those 
of a scientific character, brought together, is becoming more and more 
obvious. 

In view of these facts, if the Department of Agriculture is to be 
domiciled, as every other Department is, in a building proportioned to 
the value and magnitude of the interests which it conserves, it is sug- 
gested that an appropriation for the construction of an edifice for the 
Department of Agriculture must be made in the very near future. 

EXTENSION OF THE CIVIL SERVICE. 

By Presidential order, on May 24, 1895, all the employees of the 
Department of Agriculture, with the exception of three persons hold- 
ing office by api)ointment ot the President and of some 500 laborers and 
workmen (not skilled) and charwomen, were included in the regularly 
classified civil service. Of the 500, only 78 laborers are in Washing- 
ton. Of employees included in the classified service only four are 
excepted from the rule requiring appointment by competitive examina- 
tion or by promotion. That order, therefore, put all the educated and 
skilled force of specialists and scientists, including all the chiefs of 
division of this Department, into the classified service. 

The total number of employees is 2,019. Four hundred and twenty- 
nine are females. One hundred and sixty-five out of the whole num- 
ber were appointed after civil-service examination and certification. 
Thirty-three of this number are women. 

From the date of the enactment of the civil-service law, January 16, 
1883, to March 6, 1893, the number ot persons appointed in this Depart- 
ment after examination and certification by the United States Civil 
Service Commission, under the rules, was 112. Of that number 42 were 
women. 

But since March 7, 1893, the number so appointed has been 102. It 
lacks only 10 of being as many as had been appointed in accord with 
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civil-service law and regulations during more than the ten previous 
years. And since March 7^ 1893, only 8 women have been so appointed. 
Of the whol^ number of 214 thus brought into the service 49 persons 
have been severed from the Department by resignation, transfer, or 
otherwise. Of that total civil-service list 37 — 25 males and 12 females — 
have been severed from the service since March, 1893. 

A thoroughly economical and efficient departmental service can only 
be secured and maintained by extending the provisions of the civil- 
service law so as eventually to include all purely nonpolitical minis- 
terial officers, clerks, skilled workmen, and laborers. This is not the 
place to discuss in detail the amendments and modifications needed to 
render the civil service of this Government one of the most enlightened, 
prompt, and efficient in the world. The subject, however, justly claims 
space in this report for the expression of the conviction that the ser- 
vice of the Government should be put, in all respects, on as good a 
footing as that of first-class establishments conducting professional or 
commercial enterprises. 

The present system, awarding unduly large salaries for the simplest 
clerical work, almost mechanical in its character, invites an influx to 
Washington of persons seeking work who properly belong to the lowest 
clerical grade. But unfortunate statutory limitations restrict salaries 
for the more responsible and important positions, which require special 
knowledge, to a level 25 or 50 per cent lower than those paid for simi- 
lar efforts by reputable commercial and professional establishments 
throughout the country. Eadical reorganization is needed, therefore, 
in these respects. Eeasonable remuneration in the subordinate ranks 
and sufficient inducements in the higher grades to stimulate ambition 
and suitably reward exceptional merit will, together with permanency 
of tenure and the responsible character of the employer, attract talent, 
industry, and character to the service of the Government. Under 
other conditions, which have been tried, favoritism, injustice, and 
dependence upon political influence saturate the service with medioc- 
rity, indolence, and inefficiency. 

Before dismissing this subject special attention is directed to section 
25 of Chapter II in the Vermont constitution of 1793, which embodies 
on the subject of public officers and office holding in general a speci- 
men of good New England sense which may be studied with advantage 
at the present time, more than one hundred years after its adoption : 

As every freeman, to preserve his independence, if without a sufficient estate, 
ought to have some profession, calling, trade, or farm, whereby he may honestly sub- 
sist, there can be no necessity for nor use in establishing offices of profit, the usual 
effects of which are dependence and servility, unbecoming freemen, in the possessors 
or expectants, and faction, contention, aiid discord among the people. But if any 
man is called into public service to the prejudice of his private affairs, he has a right 
to a reasonable compensation ; and whenever an office, through increase of fees or 
otherwise, becomes so profitable as to occasion many to apply for it, the profits ought 
to be lessened by the legislature. And if any officer shall wittingly and willfully 
take greater fees than the law allows him, it shall ever after disqualify him from 
holding any office in this State until he shall be restored by act of legialation. 
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THE FUTURE OF FARMS AND FARMING IN THE UNITED STATES. 

The farms of the United States, averaging 137 acres eacL, are valued 
at more than $13,000,000,000. Those farms number four million live 
hundred and sixty-four thousand six hundred and forty-one* (4,564,641), 
and their average value in the census of 1890 is $2,909. 

The farm family, including hired help, averages six persons. By 
their own labor, with an additional investment upon each farm of about 
$200 in implements and $800 more in domestic animals and sundries 
(making a total farm plant of $4,000), those families made for them- 
selves during the year, out of the products of the earth, a wholesome 
and comfortable living. 

The same farmers have with part of their surplus products also fed 
all the urban population of the United States, poor and rich alike. 
Cereals, meats, vegetables, fruits, eggs, milk, butter, cheese, and poul- 
try have been supplied the village and city markets of the United 
States in abundance. It is probably safe to say that more than 
40,000,000 of American citizens not living on farms have been so fur- 
nished with all the necessities and luxuries known as products of the 
varied soil and climate of the States and Territories of the Union. 

During the fiscal year 1895 the United States exported to foreign coun- 
tries domestic commodities, merchandise, and products aggregating 
in value $793,000,000. The aggregate value of the agricultural products 
included in that sum was $553,215,317. Of the total exports Europe 
received a valuation of $628,000,000, or 79 per cent of the whole. 

Thus American agriculture, after feeding itself and all the towns, 
villages, and cities of the United States, has also sold in the outside 
world's markets more than $500,000,000 worth of products. So the 
farmers of the United States have furnished 69.68 per cent of the value 
of all the exports from their country during- the year 1895. 

But this large number of consumers, consisting not only of our own 
citizens, but of the citizens of all nations, have not been gi^atuitously 
fed, though their supphes have been constant and abundant. With 
sound money of the le*ast fluctuating buying power— money on a i)arity 
with and convertible into gold the world over — American farmers have 
been remunerated for their products. 

The exact amount paid for the products of agriculture consumed in 
tiie United States during the year is not known, but it must have 
aggregated hundreds of millions of dollars. But all products, i. e., 
r[ios^'> consumed at home and abroad, were in — 

87(. .T^«'i/i'ir ^ »f*'^-i">iifR and iKi'ii*i-'T *> stock) $2,447,538,658 

S8i 2,212,540,927 

^^ 2,460,107,454 

-No AuooiuLeJy credibit -jctuod of estimating iiroducts for 1895 is 
ivailable at this time, buo since production has not increased to any 



• 



The 1893 report of the Secretary of Agricnltnre erroneously stated the number 
of farms in the United States at 6,000,000. 
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considerable extent, and the farm value of many of tbe chief products 
has decreased to a remarkable degree, it seems reasonable to assume a 
decrease in the total valuation of farm products since 1890. Say, as a 
rough approximation, the valuation is $2,300,000,000. 

In the presence of these facts, in the front of these figures demon- 
strating that agriculture in this Republic has during the year fed 
itself, supplied all citizens of the Union engaged in other vocations) 
and then shipped abroad a surplus of over $500,000,000 worth of its 
products, how can anyone dare to assert that farming is generally unre- 
munerative and unsatisfactory to those who intelligentlyfollow it! 

How can the 42 per cent of the population of the United States which 
feeds the other 58 per cent and then furnishes more than G9 i>er cent of 
all the exports of the whole people, be making less profits in their 
vocation than those whom they feed when tbe latter supply less than 
31 per cent of the exports of the country? 

For the purpose of illustrative comparison transfer the $4,000 agri- 
culturally invested in each farm of 137 acres to the choicest Wall street 
investment. Eisk that money in railroad first mortgage bonds, in bank 
stocks, or any other allegedly safe security which may be found a 
favorite among shy locks, brokers, i)lutocrats, monoi)olists, money- power 
manipulators, and multi-millionaires, and if it returns G per cent it is a 
remarkably profitable investment in the eyes of capitalists. Therefore 
$240 is the annual income. 

Follow the transfer of the farm money with that of the farm family 
to urban residence. Now, with the same labor in the city or village 
can they attain by hard work every day in the year, adding their wages 
to the $240 income, as much of independence, wholesome living, and 
real comfort as the same amount of money in the land and the same 
heads and hands working on the soil generously and healthfully be- 
stowed upon them, in the sweet quiet of a home, amidst flowers, trees, 
fruits, and abundance, on the farm? 

But the declaimers of calamity declare that the farms of the United 
States are sadly burdened with mortgages. The census of 1890, how- 
ever, develops the fact that on the entire valuation returned for farms 
there is only a mortgage of 16 per cent. It will be borne in mind, too, 
that many thousands of acres of mortgaged lands of great value which 
are returned as farms were such only before they were mortgaged. 
They were purchased to plat as additions to cities like Chicago, Brook- 
lyn, Kansas City, and Omaha, and ceased to be farm lands as soon as 
mortgages representing part of the purchase price were recorded. Such 
lands are, therefore, wrongfully included and returned as farms. They 
show an aggregate of many millions of liabilities. 

On each $10,000 of rural real estate there is, then, an average incum- 
brance of $1,600. And when the fact is recalled to mind that a large 
part of all farm mortgages is for deferred payments on the land itself, 
or for improvements thereon, what other real or personal property in 
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the United States can show lesser liabilities, fewer liens in proportion 
to its real cash-producing value? Certainly the manufacturing plants 
of this country, neither smelting works, mills, iron and steel furnaces 
and foundries, nor any other line of industry can show less incum- 
brance on the capital invested. 

Eailroad mortgages represent 46 per cent of the entire estimated 
value of the lines in this country. On June 30, 1894, 192 railroads were 
in the hands of receivers; they represent $2,500,000,000 capital — nearly 
one-fourth of the total railway capitalization of the United States. 

On that date how relatively small was the amount of money in farm 
mortgages compared to the value of the lands securing them! 

During the year 1894, according to the five reports made that year 
to the Comptroller of the Currency, the average indebtedness to their 
depositors of the national banks was $1,685,756,062.45. Besides the 
above, State and private banks, loan and trust companies^ and savings 
banks owed their depositors during the same period an average of 
$2,973,414,101, making a total of $4,659,170,163.45. 

And in this year, 1895, by the responses of national banks to the four 
calls thus far made upon them by the Comptroller of the Currency, their 
aggregate indebtedness to depositors is shown to be $1,719,697,911.33; 
State and private banks, loan and trust companies, and savings banks 
show an aggregate indebtedness to their depositors of $3,185,245,810, 
making a total of $4,904,843,721.33. 

These figures show an enormous and constant indebtedness of the 
banks and bankers alongside of which the money in farm mortgages 
and the debts owed by farmers are relatively insignificant. The debts 
of railroads, bankers, manufacturers, and merchants entitle them, and 
not the farmers, to be called the "debtor class" in America. 

In 1880, 44 per cent of all Americans engaged in gainful occupations 
were in agricultural pursuits. Applying the same ratio to the total 
population we should have a farming population in the United States 
for 1880 of 22,068,434. The returns of the Eleventh Census show that 
the rural population has increased by 4,078,422 during the decade 
1880-1890. Adding this to 22,068,434 we get a rough approximation 
of the farming population in 1890 — 26,146,856, or 42 per cent of the 
x)tal — and the number of farms in the United States in 1890 being 
4,564,641, the average number of persons on each farm would thus, 
AT^Droximately, be 6. 

"lere w* t in 1890 improved farm lands in the United States repre- 

.dn^ a. ^u V siiaH and productivc ficlds amounting to 357,616,766 
_.^^, .. . ..\, i^iu^^j ^i^, Tnited States contained 65,0u0,000 people. 
■?heioiuit ■ citizen or vhe United States, with an equal per capita 

iiBfr^bnt jjt farm products, was entitled in the year 1890 to receive 
> "o v/oieciis, vegetables, and other products evolved from 6^ acres of 
i;altivated land, less the amount consumed for the maintenance of 
Jomestic animals. These figures illustrate the importq^nce of hfiving 
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some other than an exclusive *'home market." No legislation, how- 
ever encouraging or protective, will be able to create an American 
demand, appetite, and digestion of sufficient magnitude to consume all 
that American farmers produce. Human beings capable of eating the 
food products of even 2i acres each year have not yet been developed. 
Until they are or until the population of the United States has been 
quadrupled, foreign markets for farm products are essential to the 
prosperity of the plowmen and planters of this country. 

It will be observed that between 1880 and 1890 the proportion of the 
people engaged in agriculture declined 2 per cent, and that to-day 
there are only 42 persons in rural pursuits to 68 in mercantile, manu- 
facturing, and other callings common to the great populational and 
industrial centers. Fifty-eight per cent of the i>eople can not always 
be satisfactorily maintained upon the profits of exchanges among 
themselves in the villages and cities. Food for all must come from the 
earth — from tilled fields. The population of the United States in 
1915 — a quarter of a century after the census of 1890 — admitting that 
the increase will diminish very materially as compared with that of 
each preceding quarter of a century since the Government was estab- 
lished, will, no doubt, number at least 120,000,000. 

The value of farm lands, being governed by the relation of the 
supply of those lands to the demand for them, will therefore steadily 
increase. The area or supply remains stationary, or from careless 
tillage decreases. But the added millions of our population augment 
and intensify demand. Therefore the prices of farms must in the next 
twenty years, and possibly in ten years, advance more markedly than 
those of urban real estate. The owners of fertile fields, however, must 
understand now that agriculture is swiftly becoming a scientific profes- 
sion. The more the farmer cultivates his mind the better and more 
profitably he can cultivate his fields. The Department of Agriculture 
has exi)ended during each of the last two years a greater per cent of 
its appropriations in the application of science to farming, to correct 
tillage and fertilization, than ever before. 

Each season teaches anew the imperative necessity of more and more 
scientific knowledge for those who are to plow and plant profitably. 
The markets of the world will finally be invaded, captured, and held 
by those who produce cereals and meats, vegetables and fruits at the 
least cost, and can therefore most cheaply sell. Competition is fiercer 
every year. American inventions, improved implements and machinery 
for saving labor on the farm and for saving the fruits of that labor are 
exported to Africa, Europe, and South and Central America. Thus 
our own recipes and contrivances for cheap production are used abroad 
to strengthen the abilities of foreign farmers to contend with our own 
in foreign markets. Information direct from Russia, from Argentina, 
and from Africa tells of larger sales of American agricultural impl^^ 
jB^jitR and machinery in each country each year, 
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Thus competition is made far more formidable by the increased use 
in foreign i^arts of our own improved machines and implements with 
which American manufacturers more than ever are sui^plying them. In 
view of such a state of facts, farmers must, to be successful, btudy 
probable demand and adjust supply to its needs. Forecasts of markets 
and their conditions can, by diligent study and attention, be so accu- 
rately made as to nearly always secure producers against loss. The 
l)rofits of planting must largely become premeditated. The struggle 
to obtain for the ofterings of the American farmer the markets of the 
globe is fiercely carried on between him and every other farmer in all 
the world. They are brothers in agriculture, as were Abel and Cain, 
'* bringing the fruits of the ground" for approval. He who brings 
the best and cheapest will find approval in welcoming purchasers 
and remunerative prices. The success of the farmer of the future 
therefore depends more upon mental than upon manual effort. 

An act of Congress approved May 15, 1862, creates — 

A Department of Agriculture, the general designs and duties of which shall be to 
acquire and diffuse among the people of the United States useful information on 
subjects connected with agriculture in the most general and comprehensive sense of 
that word. 

And the foregoing report, in conformity to the spirit and letter of 
that law and in accord with the educational design and scope of the 
Department, is respectfully submitted, with the belief that in it may 
be found "useful information connected with agriculture in the most 
general and comprehensive sense of that word." 

J. Sterling Morton, 

Secretary. 
Department of AaRicuLTURE, 

Washington, I). C, November 15, 1895. 
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Sir : I have the honor to submit a report of the operations of the 
Weather Bureau during.the year ended June 30, 1895, prepared from 
the reports of the Bureau as turned over to me upon assuming office, 
July 4, 1895. I submit, further, a plan of the work as outlined for 
the current year, and, in conclusion, submit estimates, based upon 
such plans, for the operations of the ensuing fiscal year. 
Very respectfully, 

Willis L. Moore, 

Chief, 
Hon. J. Sterling Morton, 

Secretary, 



OPERATIONS FOR THE YEAR ENDED JUNE 30, 1806. 

The following is a statement of the appropriation, expenses, and 
receipts of the Bureau for the year : 

Appropriation $878, 438. 84 

Expenses 820, 936. 10 

Balance of appropriation 57, 502. 74 

In addition to the above the following sums were received from 
various sources and deposited in the Treasury : 

Condemned property, waste paper, etc $969. 68 

Sale of publications 77. 99 

U. S. Seacoast Telegraph Line receipts 4, 450. 90 

Total deposited in Treasury 5, 498. 57 

DUTIES OF THE FORECAST DIVISION. 

This Division has charge of the Forecast work both at the main 
office and at the stations, including the issue of wind-signal orders 
and cold-wave, frost, and flood warnings, and the verification of fore- 
casts and warnings, the supervision of the wind-signal display, special 
river, and rainfall stations, the publication and distribution of the 
maps and meteorological bulletins issued on stations, the Tropical 
hurricane reporting stations, and the Washington meteorological 
station. 

Doc. No. 6 5 a 
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FORECASTS. 

The twice-daily forecasts have been issued as usual during the year, 
for the same periods and territory as for the preceding year. 

The forecasts for the territory east of the Rocky Mountains have 
been issued from the Washington oflBce, except that beginning with 
October, 1894 ; the morning forecast for Indiana, Illinois, Michigan, 
Wisconsin, Minnesota, Iowa, Missouri, Kansas, Nebraska, North and 
South Dakota, Montana, Wyoming, and Colorado has been issued 
exclusively by the official in charge of the Weather Bureau office at 
Chicago, 111. 

The forecasts for California, Nevada, Arizona, and Utah have been 
issued by the official in charge of the Weather Bureau office at San 
Francisco, and those for Oregon, Washington, and Idaho by the offi- 
cial in charge at Portland, Oreg. 

Storm warnings have been telegraphed to the lake and seacoast sta- 
tions and to the director of the Canadian Meteorological Service at 
Toronto, warnings of frost to fruit, cranberry, tobacco, cotton, and 
sugar regions, and warnings of severe local storms, cold waves, north- 
ers, and dangerous floods, to the threatened districts. 

A large number of specific instances are cited in the annual reports 
of the observers, where the forecasts have been the direct means of 
saving large amounts of property of various kinds, the value amount- 
ing in the aggregate to many thousands of dollars. Following are 
among the more notable of these extracts, viz : 

San Francisco, Cal. — The raisin industry of this State is absolutely dependent 
upon the Weather Bureau for success. The high-grade crop is sun dried, and if 
it becomes wet by rain it« market value falls below the cost of production. An 
unexpected rain during the drying season means a loss of hundreds of thousands 
of dollars. Such losses were prevented by warnings of this office last year. 
What is true of raisins is true, but to a less degree, of all drying fruits, which is 
one of the greatest industries in California. Frost warnings in this State are of 
inestimable value. Warnings of this character this spring, when fruit was in 
blossom and setting, were doubtless worth hundreds of thousands of dollars. I 
have been informed of one person, near Red Bluflf, who smudged his orchard 
in response to the warning received, and his crop is now double that of his neigh- 
bor wno paid no attention to the warning, showing a gain to him of several thou- 
sand dollars. These warnings are equally, if not more, valuable in winter to 
orange growers. 

St. Paul, Minn. — Estimated money value saved to shippers and dealers in fruit 
on account of cold-wave warnings, $100,000 annually in the last two years. Many 
thousands of dollars saved to railroad men. 

Minneapolis, Minn. — The total number of cold-wave warnings displayed during 
the year was 19, and they gave excellent satisfaction. It is estimated that fully 
$^100,000 worth of property alone was saved in this vicinity by means of these 
Hvarnings. 

Raleigh, N. C. — The w^arnings of the severe cold waves in February, 1895, were 
of great value to the railroad men, as precautions were taken to prevent the 
freezing of water pipes, and perishable fruit was ordered removed from the 
depots. It is estimated that about $50,000 worth of property was saved by the 
warnings this year. 

Montgomery, ^ to.— The cold-wave service is really one of the most important 
features of the Weather Bureau work in this section. The warnings are widely 
distributed by mail, telegraph, and telephone. The warnings of Feoruary 6 and 
March 1 were especially beneficial to the early truck planters of this vicinity; 
also to shippers of perishable goods likely to be damaged by cold, who watch our 
reports and warnings closely. It is estimated that these warnings saved 
$45,000 to the truckers of this section, and it is safe to say that the money value 
of these warnings to other interests in the past year is $25,000. The river warn- 
ings are also of great benefit to the river commerce and lumber interests. It 
•is difflimlt to form an estimate of the money value of these wamixvgg to the 
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various interests, but it is safe to say that during the past year it would aggre- 
gate $300,000. 

HiMrritburgy Pa, — It is estimated that the railroad companies alone saved in 
the vicinity of half a million of dollars by timely warnings of storms and cold 
waves. I never saw so much interest manifested by railroad officials before in 
the weather reports as at present. 

Columbus, 0^.— The warnings were very timely and gave unusual satisfaction, 
especially so during the severe cold waves in February. The expression from 
the different classes was one of great satisfaction with the promptness and 
benefits derived. During cold-wave periods, besides the publication, the warn- 
ing were telephoned to sixty individuals, railroads, and shipping houses in 
this city. It is difficult to estimate the amount of property saved by this 
means, out several hundred thousand dollars would be a low estimate. Over 
50 car loads of perishable produce were held in safe places on several occasions 
during the severe winter weather. The ice and coal men conducted their busi- 
ness to greater advantage than ever before, and were greatly benefited. The 
breweries shipped all l>ottled goods on daily advices from this office and 
expressed their great satisfaction with the service. 

BuffcUo, N. T. — October 5, large fleet of vessels detained by stonn, ample 
warning having been given on the 4th. At least one million dollars' worth of 

Eroperty represented. The steam barge Arnold with two barges and the steam 
arge Khoda Stewart with one barge cleared in early morning against the advice 
of the local forecast official and were compelled to return. November 2, warning 
given to-day was a marked success; wind reached a maximum velocity of 59 
miles an hour from the southwest. Navigation entirely suspended. The warn- 
ing was worth a million of dollars. Special request from Port Colborne, Canada, 
and other places for information as to duration of storm. 

Chicago, lU. — During the severe storm which swept the Lake region September 
22-24, 1894, and for which storm signals were hoisted well in advance, the 
observers and the displaymen at the different ports, in answer to telegraphic 
instructions from this office, reported that 250 vessels were held in port as a 
result of the storm warning. 
The Chicago Journal of September 12, 1894, editorially says: 

** Several hundred cranberry farmers of Wisconsin were warned nearly twenty- 
four hours in advance by the Chicago bureau that a frost was to occur in that 
locality last Monday night. This gave them ample time to flood the marshes 
and prevent the freeze which otherwise would have ruined their crop. The 
bureau is keeping a close lookout for the coming of the first frost in the cranberry 
section, and the perfect manner in which it was forecast and the news circu- 
lated is sufficient evidence that the bureau is efficient. The correct forecasting 
of Monday night's frost and the large saving of property thereby are facts worth 
remembering. The press and public are always swift enough to censure the 
Weather Bureau when its forecasts go wrong. It is but simple justice that it be 
complimented when it so deserves.'' 

8t. Louis, Mo. — The following specific cases of benefits by forecasts may be 
cited: During the protracted cold weather from January 23 to February 15, 1895, 
200,000 tons of ice, valued at $150,000, were cut and housed according to the fore- 
casts issued from this office each day. To properly appreciate the great impor- 
tance of these particular forecasts to the ice interests, it is only necessary to state 
that the loss of a single day's work, due to an incorrect forecast, would have 
resulted in a loss of $2,000 to one ice company alone, and it is a pleasure to state 
that no such loss occurred. This office was besieged each day before 9 a. m. by 
fruit and produce shippers anxiously inquiring whether or not they could ship on 
that day, and the advice in all cases was followed in confidence. One nrm 
estimates its actual gain in money from these particular forecasts at over $1,000, 
and a saving in perishable stock of about $10,000. On this basis the saving to 
the fruit and produce men alone during the season of cold weather probably 
amounted to not less than $300,000. 

Charlotte, N. C.—UAh estimated that fully $100,000 were saved to the people of 
this section by th^Hisplays during the past winter. A notable instance of the 
benefit of these displays was on February 8, when the tem|x?rature reached the 
lowest point ever recorded for February. A warning of this expected severe 
weather was received, the cold-wave signal displayed, and notices telegraphed to 
fifty-five points in the State nearly twenty-four hours in advance, thus giving all 
interests ample time to make preparations to meet the severe weather predicted. 

Dodg$ City, Kc ns. — The Weather Bureau work is better appreciated at this 
plaM than at any station I have ever before served. The warnings have saved a 
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number of human lives. Two lives were saved beyond a doubt February o last. 
Two men started out to drive to a point 30 miles south of here. Shortly after the 
severe cold-wave warning was received, the editor of a weekly newspaper sent 
after them and they came back to this city. They could not have lived through 
the storm and there was no shelter on the route they had taken. This city is 
surrounded by vast prairies on all sides and it is seldom any one ventures to 
drive very far out on them during the winter months without first consulting 
this office. 

Gharlestony 8, C. — Much good was accomplished by the Bureau in predicting 
the severe storms of September 26-27, 1894. Property to the value of $1,500,000 
was saved in this locality through the timely warnings given. Upon the an- 
nouncement of the storms mentioned there were seventy-six vessels of all classes 
detained in port. A careful estimate obtained from all available and obtainable 
sources of the money value of the property saved to the community by cold-wave 
warnings, during the past cold-wave season, amounts to $425,000. Of this amount 
over $110,000 was saved alone by the announcement of the cold wave of Februarv 
8, 1895. The frost warnings resulted in a saving of about $180,000 to the truck 
gardeners, florists, and private gardeners. The river service in this center has 
been the means of saving upward of $110,000 to the rice planters, farmers, 
stock breeders, lumbermen, raftsmen, and steamboat men, along the Edisto, 
Santee, Congaree, Wateree, Great Peedee, Black, Little Peedee, Lumber, and 
Waccamaw rivers, since October of this fiscal year. 

The estimated value of property saved by the warnings of cold 
waves alone was $2,275,000. It is reasonable to suppose that this 
amount, large as it is, does not represent 10 per cent of the value of 
property actually saved throughout the whole country. Probably 
$10,000,000 would be a conservative estimate of the value of these 
warnings. 

A marked instance of the value of the forecasts and storm warn- 
ings issued by the Bureau occurred in connection with the tropical 
hurricanes of September 24-29 and October 8-10, 1894, which passed 
northeastward along our Atlantic coast. The reports showed that 
during these two storms 10,305 vessels, valued at $36,283,000, exclu- 
sive of the cargoes, remained in port throughout the period for which 
the warnings were issued. It is probable that a large proportion of 
these vessels would have gone out but for the warnings, and it is fair 
to assume that, had they done so, nearly all of them would have 
encountered the storms and been more or less damaged, if not entirely 
lost, as the records, so far as obtained of those vessels which weat 
out in face of the warning, show that in nearly every case they suf- 
fered severe injury or were destroyed. In many instances the own- 
ers plainly state that, but for the warnings, their vessels and cargoes 
would have been total losses. 

WIND-SIGNAL DISPLAY STATIONS. 

The value of the service rendered to the public by the display of 

t-hA wind signals has been very marked during the past year, and the 

'^i.ition of that value is evidenced by the increased demand for 

qti>Kiighment of wind-signal display stations at the smaller har- 

• ihe coast and Great Lakes. Thirty-one of these stations 

- 3lished during the past year and at very slight additional 

vpdi-o^ ^^ ii^ all but seven instances the displaymen agreed to serve 

without i.>.»x*t/dnsation in order to get the service, the Bureau simply 

"Tnishing the equipments and sending the warnings. 

?here are few harbors of any importance in the couittry now where 
- .nd signals are not displayed. 
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LOCAL WIND SIGNALS. 

At the suggestion of the lumber shipping interests on the Gulf 
coast, the observers at Pensacola and Mobile have been authorized 
to hoist a signal, called the "local wind signal," whenever winds are 
indicated that are liable to cause injury to those interests. Instances 
have already occurred where the signal has proven of marked value. 

HURRICANE SIGNALS. 

Arrangements have been perfected during the year for a more 
thorough and effective distribution of the warnings of tropical hurri- 
canes and other severe storms. 

A new signal called the " hurricane signal " has been added, and 
the cooperation of the Customs Service, the Life-»Saving Service, the 
Lighthouse Service, and the Revenue-Cutter Service, in the dissemi- 
nation of the warnings, has been secured. 

Many life-saving stations and custom-houses and the vessels of the 
Revenue-Cutter and Lighthouse Services and several steamship lines 
have been furnished with hurricane flags to be displayed when warn- 
ings are received, and arrangements have been made to give warning 
to the islands and coasts of the South Atlantic and Gulf by means of 
tugs and other steam vessels, which will display the flags by day, and 
send up rockets by night, blowing whistles to attract attention to the 
same. 

TROPICAL HURRICANE REPORTING STATIONS. 

Daily observations were taken from July 15 to October 15, 1894, at 
Kingston, Santiago de Cuba, and St. Thomas, by paid observers of 
the Weather Bureau, and telegraphic reports of the occurrence of 
hurricanes forwarded, which were of great value. These stations will 
be continued during the coming season, and arrangements have been 
made whereby the Bureau will receive similar reports from Merida, 
Yucatan. The Bureau also has an arrangement with the Meteoro- 
logical Service of the Antilles and the Meteorological Department of 
Belen College, Habana, whereby those institutions forward by tele- 
graph to this office any reports of threatening conditions received 
from their correopondents, located in nearly all the West India Is- 
lands. 

LAKE MARINE SERVICE. 

The work of this service during the past year resulted in the col- 
lection of important data relative to the currents of the Great Lakes, 
and wrecks and casualties to vessels occasioned by storms and un- 
favorable weather conditions, and a current chart and a wreck 
chart containing an orderly arrangement of these data were issued. 
During the season of 1894, daily meteorological observations were 
taken under the direction of this service by a large number of vessel 
masters on the Lakes, but at the beginning of the season of 1895, the 
collection of these data having been taken up by the Hydrographic 
Office of the Navy Department, its collection by this Bureau was, by 
the direction of the Secretary of Agriculture, discontinued. 

A pamphlet entitled Circular of Information Relating to the Dis- 
play of Wind Signals on the Great Lakes, containing a description 
of the different signals, a list of the regular and special display sta- 
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tions, and of the places where etorm-warning messages are posted, has 
been prepared in the Forecast Division, and 5,000 copies of it have 
been published for distribution to the lake marine. 

The professors and forecast officials on duty at this office have, as 
a rule, continued the work of making practice forecasts from the 
a. m. charts, and those on duty in this division, when not otherwise 
engaged, have been employed in the preparation of reports on sub- 
jects bearing on practical forecasting. Among the papers of this 
kind completed during the past year were reports on Types of 
Storms in the United States for each month in the year. 

During the months of November and December, 1894, and January, 
February, and March, 1895, six officials of the Bureau were given a 
two months' course of instruction in the preparation of charts and 
the making of practice forecasts. 

STATION WEATHER MAPS. 

Three million one hundred and forty-eight thousand eight hundred 
and ninety-five weather maps, at 74 stations, were issued during the 
year, being an increase of 241,115 in the number of maps and 2 in 
the number of issuing stations as compared with the year ended 
June 80, 1894. On June 30, 1894, 8,139 maps were issued; on June 
30, 1895, the issue had increased to 10,680 daily weather maps. The 
quality of these maps as to appearance and accuracy has been well 
maintained and there has been an increased appreciation of and de- 
mand for them on the part of the public generally. 

At the larger stations the number of maps that can be printed at a 
single issue by the present method has nearly reached its limit, and 
effort is being made to devise a means of printing a larger edition. 

The expense of lithographing the weather map, as is done at 
Washington, is too great to be allowed at other stations. The 
present milliographic method is not entirely satisfactory. Experi- 
ments are now being made with the view of devising a more econom- 
ical method — one that will insure a more legible print and more 
lucidly present the weather conditions to the public. 

RIVER AND FLOOD SERVICE. 

The river service consisted on June 30, 1895, of 37 river centers and 
147 special river stations. Forty-seven special rainfall stations may 
be considered as tributary to the river work, and will be included in 
• nis review of the year. The duty of warning communities when 
Deir interests are affected by floods falls naturally upon this Bureau, 
'ud in various appropriations, under the subhead "River and Flood 
observations," the work has been recognized and provided for. 

The duty of forecasting floods and dangerous river conditions is 

• 'trusted to the local forecast officials at the principal river centers. 

New stations have been established during the year as follows : 

^luff City, Tenn.; Speers Ferry, Va. ; Radford, Va.; and Stoyestown, 

-"« in the East, and Wenatchee, Wash. ; Lewiston, Idaho ; Weiser, 

•ittiio; and Newport, Wash., on the Columbia and Snake rivers. An 

;ffort was made during the year to improve the river service along 

;he Ohio, so that shippers of coal from Pittsburg to lower points on 

che Ohio and Mississippi might have fuller knowledge of the stages 

^f the water in the lower Ohio. The towing fleets must be in readi- 
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ness for what is known in the parlance of the trade as barge or coal 
stages. For this purpose the amount of rainfall at the headwaters of 
the rivers tributary to the Ohio is of much importance. 

An interesting experiment has been made during the year in the 
distribution of river information to river men by means of a largo 
bulletin carried on one of the Mississippi steamboats. To W. T. 
Blythe, local forecast official at Cairo, 111., belongs the credit of siig- 
gesting and devising this plan. 

Each observer in charge of a river center was called upon for ^ 
short paper upon the regiinen of the rivers under his care, giving all 
matters of interest connected with the watershed and rainfall of the 
vicinity, and such notes concerning his own experience in forecasting 
river changes as he might be able to give. From all these reports 
a large and, it is thought, valuable compendium of our knowledge of 
floods has been prepared and submitted for publication. 

During the past winter unusual freezing of the rivers occurred, 
and in one or two instances not less than 2,000 miles of river were 
frozen. All the ice passed out with very little damage. 

TELEGRAPH SERVICE. 

The service rendered the Bureau by telegraph companies during 
the year was prompt and efficient. By readjustment of the rates for 
local forecasts and cotton-region messages a saving of about $4,000 
was effected. During the year six hundred and thirty-six accounts 
were audited. 

In addition to telegraphing the regular weather reports, wind- 
signal orders, and forecast messages, full a. m. and p. m. forecasts 
were telegraphed direct from this office to the Baltimore, Philadelphia, 
and New York offices of the United Press and Associated Press, which 
in turn distributed them to all parts of the United States, excepting 
the Pacific Slope States. 

Of the 615 miles of seacoast lines reported in operation at the 
close of the year ended June 30, 1894, 30 miles were discontinued by 
the sale, on August 31, 1894, of the line from Wilmington to South- 
port, N. C. The remaining 485 miles consist of three sections on the 
Atlantic coast, aggregating 282 miles; three Pacific coast sections, 
aggregating 166 miles; and a section of 31 miles on Lake Huron. 

The Hatteras section ( 161 miles) remained in efficient working order 
throughout the year, with the exception of seven times when com- 
munication was interrupted for twenty-four consecutive hours. No 
extensive repairs were necessary, beyond the furnishing of 158 poles 
to replace those destroyed by lightning or rendered unserviceable 
from natural decay. Besides supplying the usual weather and vessel 
reports, this section proved of value in several instances in calling 
assistance to vessels in distress. 

On the Nantucket section (98 miles) the number of whole days on 
which communication was interrupted amounted to twenty-two. 
Owing to the construction of trolley lines at Marthas Vineyard it 
becomes necessary to provide against damage to the submarine cables 
from high voltage currents, and arrangements have been made with 
the Southern Massachusetts Telephone Company by which the tele- 
graph line will be moved out of danger whenever it is paralleled by 
trolley wires. One hundred and twenty-five new poles and 100 cross- 
arms are reported as needed on this section during the present year. 
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The Block Islaud section (29 miles) remained in excellent condi- 
tion and suffered no interruption whatever during the year. 

On the Pacific coast and Tatoosh Island section (80 miles) com- 
munication was interrupted during twenty-four days, a decided im- 
provement over the record of former years, mainly due to the 
establishment of two additional repair stations in the fall of 1893. 
Beyond moving 7 miles of line and clearing the trail of the Gettys- 
burg section, no general repairs were necessary during the year. 

The Fort Canby section (28 miles) worked satisfactorily, with a 
total interruption of but twenty-two whole days, fifteen of which 
were due to the failure of the cable across Youngs River, which had 
to be replaced with 1,600 feet of the spare cable stored at Fort Ste- 
vens. General repairs were made during October and November, and 
additional work will become necessary during the present summer, at 
an estimated cost of $101.50. 

The line from Point Reyes Light to San Francisco (58 miles) has 
not been maintained with that degree of efficiency which has charac- 
terized other and more difficult sections; although, from the fact 
that commercial lines could be utilized for part of the way, the num- 
ber of actual interruptions was reduced to thirty-nine whole days. 
The lack of promptness on the part of the repairman was, in a large 
measure, responsible for this unsatisfactory showing. He has been 
ordered discharged, and steps have been taken to transfer a portion 
of the wire to Western Union poles, where it can be more readily 
observed and repaired when in trouble. Since May last the Point 
Reyes office has been in telephonic connection with the life-saving 
station, distant about 4 miles, and the connection has already proved 
of value in rendering aid to vessels in distress. The need of an office 
building for the observer at Point Reyes Light has been referred to 
in former reports. 

The lines and cables from Alpena, Mich., to Thunder Bay and Mid- 
dle Islands, Lake Huron, continued in excellent working condition, 
the number of whole days on which communication was interrupted 
amounting to but four days on the Thunder Bay section and none 
whatever on the Middle Island line. Aside from the main purpose 
served by these lines (the display of wind signals on the islands), 
they have proved useful on several occasions in summoning aid to 
vessels in distress. Telephones are used in transmitting messages to 
and from the displaymen. 

Although no specially striking instances were noted during the 
mst year, the value of the seacoast telegraph lines to maritime and 
other interests — in communicating with and reporting passing ves- 
sels, summoning aid in cases of disaster, securing the display of 
itorm warnings at dangerous and isolated points, furnishing impor- 
••ant meteorological reports not otherwise obtainable, aiding the work 
»i the Life-Saving and Customs services, and incidentally afford- 
ng telegraphic facilities to citizens and visitors at isolated locali- 
ses — is too well known to require more than a brief reference in this 

•oort. 

"^he total United States receipts from commercial messages trans- 
juitted over the seacoast lines during the year were $4,450.90; and in 
iddition, $4,560.39 was collected on account of connecting commer- 
cial lines. 
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STATE WEATHER SERVICE. 

The supervision of forty-one State weather service organizations 
and of the cotton, sugar, and rice services constitutes the work of 
this division. Through the first named the Bureau collects monthly 
meteorological reports from more than 3,000 voluntary observers, 
weather crop reports from about 9,000 special correspondents, and 
distributes the daily weather forecasts and special warnings to some 
20,000 places. 

By the cotton, sugar, and rice region services, daily telegraphic re- 
ports of temperature extremes and rainfall from 127 stations, grouped 
under 12 district centers, are collected and published at each district 
center and at certain other Weather Bureau stations. The cotton, 
sugar, and rice region reports also afford a large part of the meteoro- 
logical data used in the preparation of the National Weather Crop 
Bulletin, supplying reports from 127 stations in the Southern States. 

Independent of the great utility of a State weather service in the 
collection and publication of weather crop information, and the dis- 
tribution of weather forecasts and special warnings, it would be diffi- 
cult to overestimate the value of such organizations in other direc- 
tions. At the Brooklyn convention of the American Association of 
State Weather Services, held August 17, 1894, the director of the New 
Jersey Weather Service stated that, had the New Jersey Weather 
Service been prepared five or six years ago to give the data now in its 
possession, the city of Newark would have saved hundreds of thou- 
sands of dollars in its public works. Numerous communications on 
file at thu3 office might be quoted as showing the great value of the 
data being collected and published in convenient form for investiga- 
tion and future reference. During last winter's session of the New 
York legislature, when the bill for the support of the State Meteoro- 
logical Bureau was being considered, there was some opposition to 
the measure. As a result of this opposition there came from all parts 
of the State the most urgent appeals in behalf of the local weather 
service, and the bill providing for its support was promptly passed. 
Among many other communications from prominent officials in the 
State, the following are given as representing the appreciation of the 
State Weather Service in that State : 

Buffalo, N. Y., February 23, 1895. 
To Hon. Senator Higgins, 

Capitol, Albany y N. Y.: 

I am quite familiar with the work done by the weather bureau of the State 
of New York, and as a civil engineer beg to state that I appreciate its value. 

To-day the question of water, storage, sewers, waterworlcs, relations of climate 
to health, plant life, etc., depend upon the rainfall, temperature, and evapora- 
tion. 

We are designing stupendous and costly works to-day, knowing the relation 
with rainfall and stream flow, the deliveries of areas in their streams, etc. All 
this information was furnished accurately in a reliable manner by the weather 
bureau of the State of New York, and practical men have begun to depend upon 
this information. 

(Signed) T. Guilford Smith, 

Chairman Regents Standing Committee on State MuseumSy 

Uniternty of the State of New York. 
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Office Syracuse Water Board, 
Syracuse^ N. F., February 8, 1895. 
To Director, etc., 

Ithaca, N. T.: 

Dear Sir: I have among my papers a complete set of the monthly reports of 
your Bureau. These I appreciate very highly and consider them the most com- 
plete reports of this character that have come under my notice. I consider them 
almost invaluable in determining the best available source of water supply for a 
city or village. The capacity of a watershed in any particular locality can best 
be determined by the aid of your reports. 

Without these, two very grave mistakes might be made in the construction of 
waterworks. In one case they might expend a large amount of money in the 
construction of a plant, and later find that they are without water for the reason 
that their reservoir is of insufficient capacity. On the other hand large sums of 
money might unnecessarily be spent in the construction of reservoirs beyond 
the requirements. 

There are many urgent needs for your reports other than to aid hydraulic 
engineers. A report over a long period is most valuable, and it would be a great 
loss to discontinue a good work. 

In my opinion every city and village should take a great interest in this 
matter. 

(Signed) W. R. Hill, 

Chief Engineer and Superintendent. 

In Iowa, Maryland, Michigan, Nebraska, New Jersey, New Mexico, 
New York, North Dakota, Ohio, Oregon, and Pennsylvania, State 
weather services have been supported by legislative enactments. It 
is regretted, however, that the bill providing for continued support of 
the Pennsylvania service, which the legislature recently passed, was 
vetoed by the governor. The State that fails to provide means for 
publishing its climatic advantages, and obtaining the other benefits to 
be derived from the Weather Bureau, neglects an important duty, and 
those Commonwealths that have recognized the value of the State 
weather service, and made provision for its support, are already 
receiving returns which more than repay the outlay, which is 
generally small. Much can be accomplished with an appropriation 
of $1,0(X) per annum, and in some instances very valuable work has 
been done w ith a considerably less sum. The State weather services 
of California, Indiana, Kansas, Missouri, Nebraska, North Carolina, 
and Virginia, and the New England weather service have received aid 
from State and other institutions for printing monthly reports in 
creditable form, but the legislatures in these States as yet have made 
no provision for the support of their local weather services. In a 
number of States the State weather services receive no assistance 
other than that extended by the Weather Bureau, but through zealous 
and energetic work on the part of the Weather Bureau officials, 
lome excellent reports are being issued as private publications, the 
jxpense of issue being borne by funds derived from the insertion 
jf a limited number of advertisements. In Illinois, Louisiana, Min- 
^^p^fo and Wisconsin, highly creditable publications are issued by 
L,h» .lo' '« referred to, and it is expected that other services will adopt 

^Vi.. *loi Jnrincr fV" >r»c"iinor iro«^r 

-.-- w vy±vi!.v;^ SIC JD OF FROST, COLD-WAVE, INLAND 

ir,... . IAIN, AND EMERGENCY WARNINGS. 

Via ii.\ ^v.^ o ■ .ate weather service work have been greatly 
.Ai^ended duixng the Looal year ended June 30, 1895, the most impor- 
tant has been in connection with the distribution of weather fore- 
casts and special warnings. For years the distribution of weather 
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forecasts has been a most important question with the Bureau. To 
reach all classes with this information in time to njiake it of practical 
value in the government of their daily transactions has been a diffi- 
cult problem. When it is considered that the forecasts are true at 
least eight times out of ten, the great advantage of having such 
information from twenty-four to thirty-six hours in advance is so 
apparent as to need no argument to prove its value. It is the agri- 
culturist to whom it has been most difficult in former years to give the 
benefit of this information, but a great deal has been accomplished 
in the past year in placing the forecasts at the disposal of the farmer. 
At no time during the existence of the Weather Bureau has the sys- 
tem of distributing the daily weather forecasts and special warnings 
been so complete and satisfactory as at present, and no system that 
has ever been tried for the dissemination of this important informa- 
tion has proved so economical and effective as the logotype plan, 
which was put into operation during the latter part of the preceding 
year. By this plan alone the number of places receiving the weather 
forecasts has been increased by more than 7,000 at a nominal expense, 
not exceeding 25 cents per year for each place supplied, and this 
trifling cost per station will be lessened during the coming year by 
the reduced cost of the supplies furnished under contracts for the 
year 1896-'96 ; and, with the extensive preparations now in hand, in a 
comparatively short time no important community in the United 
States will be without the daily predictions of coming weather 
changes. In the dissemination of weather forecasts, the Bureau has 
received the voluntary aid of public-spirited citizens, especially post- 
masters, throughout the country. Through the hearty aid of the 
latter, and the special advantages they have for convenient and rapid 
•communication with adjacent communities, it has been possible to 
give widespread publicity to the weather forecasts, cold-wave, frost, 
and emergency warnings issued by the Bureau. 

An addition of 142 in the number of places receiving forecasts and 
special warnings by telegraph or telephone, at Government expense, 
has been made, \)ut a large proportion of this number are cen- 
ters of distribution, from which the information is mailed daily to 
five or more suboffices, the remainder being forecast display stations 
at which flags are displayed or whistles sounded, indicating the fore- 
casts, for the benefit of the general public. 

In May, 1895, the Secretary of Agriculture called the attention of 
the Honorable the Postmaster-General to the value of cooperation on 
the part of postmasters in the distribution of weather forecasts, and 
he readily approved and acted upon the suggestion made by the Sec- 
retary of Agriculture that postmasters throughout the country be 
requested to render the Weather Bureau assistance in its efforts to 
give the public the best possible service in the dissemination of 
weather forecasts. Accordingly, in the Official Postal Guide of June, 
1895, was published a letter from the Postmaster-General inviting 
postmasters to take interest in and cooperate in the work of giving 
the public of their respective communities the advantage of the 
weather predictions. As a result of the publication of this letter 
many offers from postmasters to assist in the work have been 
received, and during the coming year this work will be greatly 
extended. At the close of the year for which this report is made, 
over 22,500 places were receiving the daily forecasts and special 
warnings of the Bureau, this number being over 100 per cent 
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greater tbao the number receiving like information at tbu cloee of the 
preceding year. 

The following tabulated atatement, arranged with a view to a 
comparison of the work of distribution in each State and Terri- 
tory, will be of interest as showing the number of places supplied 
with forecasts and special warnings through the various modes of 
distribatiou : 

TaSfo ihowing ike dutribution of foreecMt» and wamingt. 
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While the Bureau has for a number of years felt the necessity for 
a special system by which warnings of exceptional weather condi- 
tions, such as tropical hurricanes, cold waves, and storms of un- 
usual severity, might be given out, it was not until the early part 
of the fiscal year to which this report applies that a plan was car- 
ried into effect by which the Bureau could distribute by telegraph 
what have been designated "emergency warnings." Arrangements 
have been made by which about 3,500 towns, in addition to the regu- 
lar forecast display stations, now receive emergency warnings. When 
the weather conditions are such as to justify the issue of emergency 
warnings, the messages to the telegraphic distributing centers termi- 
nate with the words " notify postmasters," to indicate the urgent char- 
acter of the information, and to distinguish the message from that 
containing the ordinary forecasts. 

On February 17, 1895, the logotype system of forecast distribution 
was inaugurated in this division for the benefit of local interests and 
the agricultural and other interests of the States of Maryland, Vir- 
ginia, and West Virginia, at such points as could be reached with the 
cards before 6 p. m., and at the present time over 600 addresses are 
being supplied daily (except Sunday) with the a. m. forecasts by 
this division. By means of a special messenger service the cards are 
delivered to the outgoing trains at both railroad stations, so that the 
a. m. forecasts are furnished to postoffices in southern and western 
Virginia and eastern West Virginia early in the afternoon of the day 
of issue. 

The distribution of forecasts over railroad wires without expense 
to this Bureau has also been extended, an increase of 292 places being 
noted over the number of stations recorded one year ago. 

There has been a slight falling off in the number of stations re- 
ceiving weather information by railroad train service, this means 
of disseminating forecasts not being as popular, as it is attended by 
enforced cooperation on the part of railroad employees, who do not 
give the work the required attention to make this mode of distribu- 
tion a success. On some roads, however, notably the Old Colony of 
New England, the railroad train service, as a means of forecast dis- 
tribution, is a marked feature, and the officials of the roads exact 
from their employees a strict compliance with instructions regarding 
the prompt and proper handling of the bulletins. 

COTTON-REGION SERVICE. 

The cotton-region service has been continued and the interests for 
which this system of observations and reports was inaugurated have 
been well served. The good effects of inspection of these stations, 
which was made during the preceding year, have been apparent in 
the general improvement in character of work on the part of ob- 
servers. Especial efforts have been made to improve this branch of 
the service since it was put in charge of the State Weather Service 
Division, and that efforts in that direction have been successful is 
indicated by the following resolution adopted by the board of 
directors of the Montgomery, Ala., Commercial and Industrial Asso- 
ciation at its meeting held December 3, 1894 : 

• Besolvedy That the directors of the Commercial and Industrial Association 
hereby tender their thanks to Mr. F. P. Chaffee, chief of the United States 
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Local Weather Bureau, at Montgomery, for the valuable services he has ren- 
dered this association in furnishing it with daily reports of the weather, tem- 
perature, and rainfall in the cotton belt during the season just closing. This 
important information is greatly appreciated, not only by our immediate com- 
munity, but by our people throughout the State. 

We trust the Federal Government will maintain 01* increase the appropriation 
made for the continuation of this valuable branch of the Government service 
in this section. 

As further evidence of the value of the cotton-region service may 
be quoted the following communication of November 22, 1894, ad- 
dressed to Mr. F. P. Chaffee, Weather Bureau oflBcial in charge of 
the Montgomery cotton-region center, and signed by Lehman, Durr 
& Co., cotton factors, and twelve other prominent cotton factors and 
firms directly interested in the cotton crop : 

We, the undersigned cotton factors and brokers of Montgomery, desire to 
acknowledge to you, and through you to the Chief of the Weather Bureau at 
Washington, our high appreciation of the great benefit and aid the Weather 
Bureau reports of temperature and rainfall in the cotton belt during the season 
just closing have been to the cotton industry of this section, and the very 
courteous, thorough, and business-like manner in which such reports have 
always been furnished the public by yourself and the competent ana courteous 
assistants in your employ, and beg that you will use your kind offices in influ- 
encing such appropriation as will insure ample funds for this valuable branch 
of the Government service in this section. 

. Provision was made in the appropriation for the fiscal year 1896-'96 
for the establishment of 10 additional stations. All necessary 
arrangements were made for opening these stations on July 1, 1895, 
and in selecting points at which the observations were to be made, 
the interests to be served were carefully weighed and the stations 
located at the most eligible points having proper telegraphic facili- 
ties. These 10 additional stations make a total of 127 places in the 
cotton, sugar, and rice regions of the South, from which daily obser- 
vations of temperature and rainfall are telegraphed to district cen- 
ters and published in bulletin form. 

SNOW AND ICE CHARTS. 

The snow and ice charts published during the winter of 1892-93 
were resumed during the winter of 1894-'95. This publication, which 
is issued weekly, on Tuesdays, shows the depth of snow on the 
ground at 8 p. m. on Monday, and the thickness of ice in rivers and 
harbors. Many manufacturers and wholesale dealers in rubber goods 
or in fabrics suited to the rigors of winter, now closely consult these 
charts, so that they may send their agents or ship their goods advan- 
tageoush^ 'nto ^^e district north of the snow line. 

yy.^i^ WEATHER SERVICE CONVENTION. 

ixK. _ ii< . ^dn Association of State Weather Services, which was 
.xganized at Rochester, N. Y., in 1892, for the purpose of advancing 
';he work of the Weather Bureau on State weather service lines, held 
ts third annual convention in Brooklyn, in conjunction with the 
Arr^orinpi- ^ Qoociation for the Advancement of Science, which met in 
'i •■ v -.^ust 16-24, 1894. The meeting, while not so largely at- 
_ ,.t -imft of the previous conventions, was a very successful 

*._ -t^px^xv ji its proceedings was published as Bulletin No. 14 of 

^e Weather Bureau, II. S. Department of Agriculture^ aiad 12,000 copie'e 
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were printed and distributed to the voluntary observers and weather 
crop correspondents of the Bureau. Much good has resulted from these 
State weather service conventions, at which the various methods of 
work in the several States are fully discussed and views exchanged 
as to the most desirable and effective means of increasing the value 
of the Weather Bureau to people throughout the country. The 
fourth annual convention of this association, to be held at Indianap- 
olis, Ind., October 16-17, 1895, promises to be the largest held since 
the organization of the association. 

WEATHER CROP BULLETINS. 

The weather crop feature of State weather service work has con- 
tinued most popular and useful. The excellent system under which 
this work is now operated is the result of practical experience of a 
number of years, and it is doubtful whether it can be further im- 
proved with present facilities. The circulation of both national and 
local bulletins has grown steadily during the year, and it would be 
difficult to overestimate the extent to which the information they 
contain is published through the press of the country. At the close 
of the year, of the forty-one services publishing weather crop bulle- 
tins, all but six issue their bulletins in printed form, which is a 
marked improvement over the work of previous years, when most of 
the bulletins were issued by milliograph process. 

VOLUNTARY METEOROLOGICAL STATIONS. 

During the year 410 voluntary meteorological stations were estab- 
lished, the total number of such stations now in existence being some- 
what over 3,100. The rapid increase in the number of these volun- 
tary meteorological stations in recent years leaves but few counties 
in the entire country without a record of temperature and rainfall 
observations made with instruments of standard pattern. 

METEOROLOGICAL RECORDS AND DATA. 

The Division of Records and Meteorological Data has for its pur- 
pose the care and preservation of the meteorological records of the 
Bureau, the examination of the observational work of station em- 
ployees, and the preparation of statistical matter for the use of the 
public officials of the Bureau, and also for publication in the Monthly 
Weather Review. 

Nearly 300,000 meteorological reports of one form or another, in- 
cluding the daily and weekly instrumental register sheets, are re- 
ceived in this division annually. From this vast collection of mate- 
rial charts and tables appropriate to subjects of special inquiry are 
made, and the data are systematically arranged for reference and 
publication. 

The records of meteorological observations made by the station 
force are carefully examined in this division, since it is quite neces- 
sary that any tendency to careless and inaccurate work should be 
quickly corrected. 

In addition to the meteorological reports of Weather Bureau ob- 
servers, about 2,400 voluntary observers make monthly returns to the 
various State centers, and through the latter to the central office. 
The climatological data furnished by the voluntary observer supple- 
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ment to a very great extent the information contained in the reports 
of regular Weather Bureau stations, particularly as to rainfall and 
temperature, the two climatic elements of the greatest importance to 
all conditions of life. 

It affords me very great pleasure to acknowledge the fidelity and 
public spiritedness of these observers. 

The statistics of temperature and rainfall extending back to the 
beginning of meteorological observations in the United States, com- 
piled in the division above named, if well distributed, would be of no 
inconsiderable value to the people of the United States. It is pro- 
posed, therefore, to copy from time to time and send to the directors 
of the various State services so much of the compilations of this 
division as will aid them in their current work, and also enable them 
to supply the public with information heretofore obtainable only by 
application to the central oflBce. 

The meteorological observations made by the Signal Service and 
Weather Bureau now cover a period of twenty-five years. The facts 
accumulated by these observations constantly find application in the 
development of new industries and in the growth and expansion of 
diversified interests. The central office, as well as the numerous out- 
lying stations, has kept apace with the demand for information of a 
statistical nature, and at times, when very great interests were in- 
volved, considerable time has been devoted to compiling the neces- 
sary data. Free use of our data may be had at all times, subject to 
such restrictions only as may be necessary to preserve the integrity 

of the records. 

PROPERTY. 
t 

During the past year this division has, by direction of the Sec- 
retary of Agriculture, made a full and complete inventory of all 
property in the central office and at stations, together with an 
itemized statement of all purchases, receipts, and shipments from 
July 1, 1894, to February 1, 1895. 

Since July 1, 1895, more accurate and expeditious methods of 
handling Government property and receipting for and recording its 
transfer from the central office to stations have been introduced. 
Under present regulations each item of a shipment must be invoiced 
within three days after the shipment, so that a prompt comparison 
may be made at stations between the invoice and the property 
received, receipt at once returned, if the property reaches its destina- 
tion, and proper report made if it does not. 

The business of th« division is being handled in a satisfactory 
^ann«T 

-:.IBRARY. 

ijixi.^^ ti*v7 ytax /tto ijy^^Ks and 381 pamphlets were added to the 

Drary, making a total in the library at this date of 15,896 books and 
-» 741 pamphlets. Of the 785 books added, 262 were purchased, while 
y2S were received as gifts or in exchange for publications of the 
'bureau. Of 381 pamphlets added, 81 were purchased and 300 were 

'^ured by gift and exchange, 
in allowance of $1,000 was set aside from the contingent fund for 

•* purchase of books for the fiscal year. Of this amount the sum. 
JL ^650 was expended. For the year 1895-'96 the sum of $1,500 has 
leen allowed. 

'^he present force consists of a librarian and one assistant. 
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PACIFIC COAST SERVICE. 

Two able forecasters are stationed on the Pacific coast, one at Port- 
land and the other at San Francisco. The Portland forecast district 
comprises the States of Washington, Oregon, and Idaho; the San 
Francisco district, the States of California, Nevada, and the Terri- 
tories of Arizona and Utah. 

. In August, 1894, the San Francisco official was promoted from local 
forecast official to the grade of forecast official, in consideration of 
having won second place in the competitive examination inaugurated 
a few months before for the purpose of selecting an official to fill a 
vacant professorship. 

The weather conditions on the immediate Pacific coast are purely 
marine. In the plateau regions of the Rocky Mountains they are 
continental in character. Both conditions are quite distinct from the 
storm conditions of the country farther east. It has been found ad- 
visable to organize forecast districts separate from those east of the 
Rocky Mountains. While these regions are not often visited by 
such terrific storms as prevail east of the Rocky Mountains, there 
is still a fruitful field for the forecaster. Grazing interests are greatly 
dependent upon the rain warnings. Ranchmen move their flocks and 
herds as they learn that rain has fallen in other sections. In the fall, 
at the time of first rain, the information is of very great value. In 
the spring, after rain ceases, the grass cures on the ground, and still 
remains good feed for stock ; but the first rain in fall rots the grass, 
and unless rain then falls at frequent intervals the stock is in danger 
of starvation ; therefore, when information is received that rain is 
about to occur, or has occurred, owners of ranches who live in San 
Francisco, or other cities, arrange to ship the necessary hay and fod- 
der to keep the stock until the new crop of grass has grown suffi- 
ciently to maintain them. 

The morning weather map is now issued at San Francisco at 8.30 
a. m., instead of at 11 a. m., as was the case before the present official 
took charge, thus making it available for use at the opening of busi- 
ness hours. 

PUBLICATIONS. 

The work in this division has steadily increased, as shown by the 
following statement : 

No. of impressions on printing? presses for the fiscal vear endedJune 

30, 1895 ' 2,959,914 

Previous year 1, 840, 305 

Increase 1, 119, 609 

No. of impressions on lithograph presses for the fiscal year ended 

June 30, 1895 1,887,205 

Previous year 1, 024, 238 

Increase 862,967 

The work in the drafting room, folding room, forms room, and 
mailing room of this division has also materially increased. The 
work is generally well executed mechanically. 

Doc, No. 6 6 
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OBSERVATION STATIONS. 

On June 30, 1895, there were in operation 157 regular paid stations 
of the Bureau, at which observations are taken or work of State 
weather services performed, against 156 the year before. There have 
been discontinued : Southport, N. C. ; Colorado Springs, Colo. ; Pikes 
Peak, Colo. ; and Tucson, Ariz. There have been established : San 
Luis Obispo, Cal.; Independence, Cal. ; Phoenix, Ariz.; Lincoln, 
Nebr. ; and Lansing, Mich. 

Forty-eight stations were inspected. 



INSTRUMENTS. 

The work of the Instrument Room pertains to the maintenance of 
the instrumental equipment of stations installed for the purpose of 
securing meteorological observations. This includes the preparation 
of complete drawings and detailed specifications required for the pur- 
chase of instrumental supplies, accessories, etc.; the inspection, test, 
and adjustment of all new instruments ; their issue to stations; the 
supervision by correspondence of their erection, exposure, and opera- 
tion while on stations ; fxnd the monthly inspection of all automatic 
records, comparative readings, etc., for the purpose of detecting 
liegiect or improper care, or the defective performance 'of instru- 
ments. 

The following table exhibits the number of the more important 
instruments received and issued during the year ended June 30, 1895: 



Name of instrument. 



Anemometers 

Barographs 

Barometers, aneroid 

Barometers, mercurial 

Gauges, weighing rain and snow. 

Gauges, rain recording 

Macnines, map circling 

Recorders, sunshine 

Registers, single 

Rearisters, triple 

Telethermographs 

Thermographs 

Thermometers, exposed 

Thermometers, maximum 

Thermometers, minimum 

Thermometers, soil 

Thermometers, water 

Whirling apparatus 

Wind vanes 

Vind-vane supports, complete. ►. 



Acouired 
purchase. 



♦100 

5 

2 

♦75 

8 



41 

ao 

♦23 
4 



1 
100 
400 

aoo 

25 
50 



Received 

from 
stations. 



94 
16 

8 
51 

6 



11 
24 

16 
7 

46 
tl46 
t280 
t229 



t24 
4 
8 
2 



Issued 

to 
stations. 



8& 
1& 

T 
66> 

6. 

2: 
88( 
10< 
28: 
15- 

5 

48: 

127 

886: 

824 

tM 

17 

4 

7 
12- 



♦ Repaired instruments. 
These amounts include 78 exposed, 227 maximum, 173 minimum, and 14 water thermome- 
.wis, which were received broken and totally unserviceable. 



' '^^ 
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ision of Agricultural Soils. 



'rne tt ooi >uo wi the Weather Bureau are much dependent upon the 

ation instruments. A dozen bad barometers and thermometers in 

'i-*^ at as many stations, giving erroneous measurements, might lead 

^ an entire misrepresentation of existing meteorological conditions. 

it is plainly seen, therefore, that the purpose of the Instrument 

R^oom is, and should be, to preserve uniformly at all stations the? 

/reatest attainable accuracy in the observations from iBstrumentSy 
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not only as they relate to forecasts, but to all the great volume of 
data annually accumulated and published by the Bureau. 

In the discharge of its duties during the past fiscal year the 
Instrument Room has prepared and mailed about 1,100 letters, and 
has inspected and examined 62,000 record sheets and forms from auto- 
matic instruments in operation at stations. In the aggregate, about 
1,016 thermometers of all kinds have been compared with the stand- 
ards, and correction cards furnished. Anemometers, barometers, and 
self-registering instruments frequently become impaired with ordi- 
nary station use, and are repaired, to a large extent, at the central 
office. As, however, the force and facilities available for doing this 
repair work are very limited (two small foot lathes, with bench tools, 
and two mechanicians), some repairs must be done outside on con- 
tract, and the work in the machine shop is confined to that of the 
simplest character. 

The subappropriation allotted for the purchase and repair of instru- 
ments for the fiscal year ended June 30, 1895, amounted to $8,500. 
The aggregate expenditures from this amounted to $8,440.37, leaving 
a balance of $59.63. 

The greater part of the instrumental supplies expended during the 
year was for the purpose of replacing the damaged, broken, or worn- 
out equipment of stations already in existence. A limited number 
of thermometer has been issued to new voluntary observers. 

The official in charge of the Instrument Room was designated the 
agent representing the Weather Bureau at the Atlanta Exposition, 
and to him was assigned the important duty of making all the neces- 
sary preparations for the exhibit. 

PLAN OP ^WOR^ FOR CURRENT YEAR. 

The present chief took charge of the Bureau July 4, 1895, and at 
once undertook a careful review of its work, and a careful considera- 
tion of its scope and purposes, in the light fortunately afforded him 
by a long period of active service in the practical work of the Bureau. 
The close personal attention given to the administrative work of 
the Weather Bureau by the Secretary of Agriculture, with special 
reference to economy in expenditures and to efficiency in those lines 
of work having a practical bearing upon the needs of the public, 
fortunately marked out for the present Chief with unmistakable 
clearness certain lines in strict accordance with which he has under- 
taken the responsible duty of reorganizing, consolidating, and per- 
fecting the administrative work of the Bureau in all its branches. 
As many steps in the work as thus mapped out have already beea 
undertaken at this writing, it is unavoidable that this portion of the 
report, while designed to set forth the plans of work for the current 
year, should also serve to a certain extent as a report of work done 
during the first quarter of the present fiscal year. 

REORGANIZATION. 

The position left vacant by the promotion of a professor to be 
Chief was filled by the advancement of an official who had made the 
highest record in forecasting at Washington during the past year 
and he was assigned to duty at Chicago in charge of a large district. 
The vacancy caused by this promotion was filled by an official, who, 
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in a recent rigid competitive examination, gained the second place m 
forecasting, the one gaining first place having already been advanced. 

Two chiefs of divisions were appointed, the positions being filled 
by the promotion of officials of long service whose sole recommenda- 
tions were their abilities as officials and their integrity as men. 
Observers on station have similarly been promoted in deserving 
cases. A careful record is kept of all errors made by observers 
in taking and working out observations, and in making meteoro- 
logical forms, of their failure to take observations on time, and 
other lapses from duty. This record, with the general reputation of 
each man, is the sole basis for promotion. 

The policy of the Secretary of Agriculture in dispensing with 
superfluous officials, and filling all vacancies, even those outside the 
classified service, by the promotion of meritorious employees from 
the lower grades, has exercised a most salutary influence in every 
branch of the Bureau, and must greatly inure to the good of the 
public service. 

The total number of observers and officials on stations outside of the city of 
Washington was — 

On June 30, 1895 301 

On September 30, 1895 289 

Decrease in force 12 

The total number of messengers and laborers on stations outside of the city 
of Washington was — 

On June 30, 1895 68 

On September 30, 1895 70 

Increase • 2 

The total number of station employees promoted from Jul^ 1 to September 
30, inclusive, including those to take effect on October 1, is 78 

Reduction in per annum expense by the discharges, reductions, resig- 
nations, etc., which have been made in the station employees out- 
side of the city of AVashington.from July 1 to September 30, in- 
clusive 117,485. 00 

Increase in per annum exi)ense by the promotions, appointments, and 
transfers which have been made in the station force outside of the 
city of AVashington from July 1 to September 30, inclusive, and in- 
cluding promotions made to take effect October 1 16, 416. 50 

Being a reduction per annum in the expense for the payment of sala- 
ries to station employees of 1 , 068. 50 

By cutting off unnecessary work and dispensing with the services 
)f those inefficient or inattentive to duty, it has been possible to give 
i mat^i'ml advance in salary to seventy-eight meritorious workers, 
,.gi i] , -» b'' the foregoing statement, and still to diminish expendi- 
11,1 ^Vi. ^ii»-ii^ "in/ii . V.O 'ft f^ of $1,068.50 per annum. 

ow uux u ,j jK.^. ... till nee of the Chief of the 

1 ifK ^.iroc- ,^ .xryc^i. >om J uly 1 to September 30, iucluslve, 

\e tota^ numofci ^i. on-pioyees in the office of the Chief of the Bu- 
reau on June 30 last was 170, with salaries aggregating per annum. $183, 950. 00 
"•he total number of employees in the office of the Cnief of the 
Weather Bureau on September 30 was 159, with salaries aggre- 
gating per annum 175, 660. 00 

■^eing a decrease of 11 employees and a saving per annum of 8, 290. 00 



WEATHER BUREAU. 85 

Of this saving, however, $6,840 is due to the separation from the 
Bureau of the Division of Soils, with its clerical force, which was 
provided for as an independent division in the Department 
of Agriculture on July 1, and the proper saving, therefore, to be 
credited to the Weather Bureau management since July 1 is $1,450.00 

An economical distribution of the work at this office has rendered 
it possible to promote twelve deserving employees without increas- 
ing the expense for salaries ; in fact, there is a saving effected of 
$1,450 per annum; and this, with the saving of $1,068.50 effected 
on the salary roll of the station force, makes a total saving of 
$2,518.50. 

USELESS EXPENSE ELIMINATED. 

Since July 1 the number of observers on stations has been consid- 
erably reduced. A thorough revision of all meteorological forms has 
been made during the past three months, simpler methods have been 
introduced, and unnecessary work has been discontinued. The saving 
thus accomplished is equivalent to the time of at least ten observers, 
and a consequent saving in expense of $10,000 annually. 

A careful redistribution of the working force on stations has been 
made. At some stations observers were on duty twelve to fourteen 
hours daily. These men cared for and collated the records of 
automatically working instruments, took the observations, and 
attended to the distribution of weather information for the benefit 
of their respective communities. At some places several men were 
found on duty where far less work was being performed than at some 
of the one-man stations. A redistribution of the force has been made, 
BO as to equably adjust the duties, as far as possible, among the dif- 
ferent stations. It is essential that the executive functions of the 
Bureau should be controlled by one familiar with the numerous de- 
tails of the station work, and of the varying needs of the communi- 
ties in different sections of the country. A thorough personal knowl- 
edge of these duties should be supplemented by frequent inspections 
by the Chief of the Bureau himself, so that he may keep closely in 
touch with the working force of the service, and be well informed as 
to the varying needs of the stations. 

At fifty-eight stations the working up of the hourly temperature 
and pressure data was discontinued on September 1. Little or no 
use has ever been made of these data, and great volumes are now 
stored in the vaults of this oflBce. Further accumulation is useless. 
It has required in the aggregate the time of four men annually to 
make these forms, and during the twenty-five years that the Bureau 
has existed probably $100,000 has been spent on this work. These 
data have been continued at the twenty-eight stations from which 
the records are desired for use in the annual tabulated report of 
the Chief of the Weather Bureau, and these stations, being equi- 
distantly placed throughout the United States, sufficiently pre- 
serve the record of the hourly temperature and pressure conditions 
of the country. At the fifty-eight stations where the working up of 
the data was discontinued the instruments are continued in opera- 
tion, and the original record sheets are filed at the main office, so 
that the data may be worked up if at any time in the future it be 
found desirable to do so. This curtailment of work has therefore 
been accomplished without in any wa}"^ impairing the efficiency of 
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the Bureau, or eliminating any portion of the work essential to the 
scientific investigation of meteorological problems. 

A displayman was appointed during September, 1895, at one sta- 
tion, in place of the regular observer, and a more economical and 
equally efiicient administration of the office secured ; one station was 
opened and one abandoned, the result being a net saving of about 
$1,000 per annum. 

In August, 1895, a reorganization and redistribution was cotnpleted 
of the telegraphic reports of observations which are sent to the dif- 
ferent Weather Bureau stations throughout the country for the pur- 
pose of issuing local weather maps and of enabling the officials in 
charge of stations to give proper information to the different indus- 
tries in their vicinities. The stations from which reports were to be 
sent to given centers were selected so as to enable observers to have a 
clear and concise report of existing weather conditions throughout 
the country. At some stations too many reports were being received, 
and at others too few. In some instances the selection of stations 
from which telegraphic information was received showed bad judg- 
ment. As an illustration the case of the observer at Grand Haven 
may be cited. He was receiving many reports from remote points 
in the Rocky Mountain region, and from stations as far south as 
Atlanta and Vicksburg, while from many contiguous stations at lake 
ports, and from which mariners in his locality might need infor- 
mation, he received none. Effort has been made in rearranging 
the distribution of points of observation from which each Weather 
Bureau office shall receive its report, to adjust the situation so as to 
meet the various needs of each central office, that it may give to the 
people of its vicinity information really required, and so that this 
Department may at the same time dispense with all unnecessary 
reports and restrict the useless expenditure of public funds. This 
rearrangement of the telegraphic service will effect an annual saving 
of $3,500. 

' Economy without detriment to the service has also been effected in 
the telegraphing of night observations to this office, confining them 
to such as are useful to the weather forecaster. In accordance with 
this policy the evening telegrams from 31 observation stations were 
discontinued to take effect September 30. The saving thus effected 
will result in an annual reduction of expenses of $6,082, making a 
total saving possible on telegraphic expense during the coming year 
of $9,582. 

I On September 30, 1895, the lithographing of the evening weather 
map was discontinued. The printing of this map was mainly for 
file. The mailing list was small, and is now supplied from the issue 
of the morning lithograph map. The public will not miss the even- 
ing chart. The files of this office do not require that it be printed, 
because the data which it contains are already worked up in an 
elaborate form on special charts constructed in a form better 
adapted for purposes of study and investigation thau they possibly 
can be in the printed form. As a result the services of one lithog- 
rapher and one printer have been dispensed with. The expenditure 
of money to do this work has never made adequate return, and its 
being continued for many years past can only be explained by a ten- 
dency to accumulate data which grew even to the length of duplicating 
those data, without sufficient regard to their practical use. This is a 
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lieritage handed down from previous administrations. In the interest 
of economy and efficiency, and for the opening up of new lines of 
thought and investigation, it becomes necessary to discard prece- 
dents and to mark out the way anew, eliminating everything no 
longer needful and substituting whatever promises materially im- 
proved results. 

DAILY FORECASTS TO AGRICULTURAL COMMUNITIES. 

The total appropriation for the current fiscal year is $885,610, 
which includes an increase over the preceding appropriation of 
$25,000 for the purpose of telegraphing daily weather forecasts to 
small villages and farming communities, many of which are too 
remote from large cities to get the forecasts published in the daily 
papers. The public estimate of the value of the forecasts has so 
increased that from all sections of the country come numerous 
requests that the forecasts be telegraphed daily, instead of being sent 
only when rain or a material change in temperature is expected. 
The daily telegraphing of forecasts to display stations was begun 
July 9 and has proved highly satisfactory to the many and diversified 
interests so dependent upon coming weather conditions. The number 
of stations receiving daily forecasts October 1, 1895, will require an 
increase of about $15,000 in expense for telegraphing over that of the 
preceding year. 

HARMONIOUS WORK AND PROPER DISCIPLINE ESSENTIAL TO SUCCESS. 

Harmonious cooperation between the practical worker and the 
scientific investigator is essential to success. Too often they have 
found themselves picking out diverging paths. In the future they 
will be required to work on parallel or converging lines. 

In a system the ramifications of which extend into every State in 
the Union, success depends upon each worker being justly recognized 
for the merit that is in him, whether he be a skilled scientist or an 
able executive, and each should be given his proper place as an 
integral part of that great composite which constitutes the efficient 
bureau. 

With observers at one hundred and twenty-one stations reporting 
their observations by telegraph at 8 a. m. and 8 p. m. each day of the 
year, and with the necessity for all observers to read their instruments 
at exactly the same moment of time, and to file with the telegraph com- 
pany the complete and corrected result inside of twenty-five minutes, 
thorough discipline must be maintained in order to reduce to a mini- 
mum the number of cases where accident, sickness, or negligence 
causes the report to be missed. Such discipline is easily maintained 
without resorting to the harshness of military regulations, and it is 
safe to say that fewer observations are missed, and far fewer lapses 
from duty are recorded, than under any previous regime. The observ- 
ers are, as a class, men of education and of a high standard of morality. 
The aim of the Chief is to encourage pride in good character. 

CIVIL SERVICE. 

Several discharges have been made for inefficiency. It is probable 
that the highest encomium that can be paid to the work of the Civil 
Service Commission is to say that, to the knowledge of the Chief, 
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no report of inefficiency ever has been made against an observer 
appointed upon certification by the Commission. 

The method employed by the Civil Service Commission in selecting 
our observers, together with the supplementary examination provided 
by this office, can not well be improved on. The improvement in the 
public service due to this method of selecting employees was so 
patent that the Secretary of Agriculture, early in his administration, 
made use of the same system in the selection of employees whose 
rank and emoluments placed them above the civil service grades. 
These places have since been covered into the Civil Service by order 
of the President. 

PERSONNEL. 

It is the intention not only to maintain the high character of the 
personnel of the Bureau, but to improve it, and, with this purpose in 
view, the personal habits, as well as the official character, of its em- 
ployees will be the subject of rigid inspection. Officials in charge of 
stations will be required to report as to the following conditions and 
qualifications of each subordinate: What is his general ability? 
What are his habits as to attention to duty? Do convivial habits in 
any way impair his efficiency? What is his standing in the com- 
munity, officially and morally? Does he generally excel in all 
branches of work, or in some particular line? Is he married? How 
many depend on him for support? Does he live within his means? 

1 INSPECTIONS. 

While frequent inspections will be made by the Chief of the Bureau, 
any official of suitable rank may be detailed for this duty. A mate- 
rial saving in transportation may often be effected by making use of 
some official in the immediate vicinity to make the needed inspec- 
tions. Officials so designated are admonished that if a dissolute or 
inefficient employee is passed by them without a proper report being 
rendered, they themselves will be held personally responsible. 

NEW SERVICE. 

On July 23 officials in charge of all stations were directed to pre- 
pare a list of the superintendents of street railways, general managers 
of railroads, superintendents of railroad telegraph lines, and mana- 
gers of all other important interests in their vicinity, to whom should 
be sent, by such means as would secure the promptest transmission, 
warnings of cold waves, heavy snowstorms, or other information 
of special value to them. This system of specially warning trans- 
portation lines in the interest of the general public was put into 
operation at Chicago during the past winter by the present Chief of 
Bureau, and resuUM in great saving of time to the traveling public 
auH a cur<^^«ilm^»>' »^ I'^p'- in r^vei^'i^ and property to the transporta- 
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uxj . uBtxuiyO ma noxv odued making such changes in the 
letails of printing, editing, and issuing the Monthly Weather Re- 
view as will shortly bring that publication up to date, instead of 
having it issued six months late, as has hitherto been the rule. This 
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publication contains the most complete compilation of meteorological 
(lata anywhere put forth, and it is intended to issue it not later than 
fifteen days after the expiration of the month for which it is a record. 
Special papers prepared by members of the scientific staff will, unless 
otherwise directed, first appear in this publication. The result of 
investigations now underway for the purpose of improving the official 
forecasts, and papers on future investigations into the philosophy of 
storms, will appear from time to time in its pages. 

In December, 1893, the Secretary of Agriculture, in a communica- 
tion to the Chief of the Weather Bureau, suggested that some method 
be devised whereby both the sanitary and the meteorological con- 
ditions existing throughout the various States of the Union might be 
regularly presented to the public through the Weather Bureau. He 
anticipated that an additional service of great value to the people of 
the United States might thus be rendered by the Weather Bureaii. 
What had been done previous to the present Chief's assuming office 
was carefully reviewed by him, and, with some modifications in the 
original plan, the first publication of Climate and Health was 
issued the latter part of September, 1895. It is presented to the 
medical and other professions, and to the public at large, as probably 
the most complete and comprehensive publication of contempora- 
neous meteorological and sanitary data so far put forth either by 
Government or private means. The object is to facilitate an intel- 
ligent investigation into the relations existing between meteorological 
conditions and disease. The publication will be monthly and the 
compilation of the data will be in weekly parts. 

It may not be out of place to mention briefly what it is hoped may 
be accomplished by this publication. The practicability of utilizing 
the daily weather forecasts by the physician in his practice will be 
kept constantly before him, and it may reasonably be expected that 
something of value will thereby be added to our common stock of 
knowledge. It will present information in regard to climate and its 
relations to disease that are practically unobtainable from any other 
source. A knowledge of the relations existing between climatology 
and hygiene must precede the practical application of the one 
science to the other, and the facts must first be collected before this 
knowledge can be obtained. 

Yet another good result will be the information developed con- 
cerning health resorts and climatic data of value to invalids. 
Immense sums of money are spent yearly by the invalids and vale- 
tudinarians of this country in seeking, by change of climate, allevi- 
ation or cure of their ills. Not infrequently these people find that 
they have abandoned the comforts of home, and undertaken long, 
tiresome, and expensive journeys to reach localities which they find 
totally unsuited to their needs. These migrations, in many instances, 
would never have been advised or undertaken had either physicians 
or patients possessed a full knowledge of the climatic conditions of 
many of these places. 

An inquiry that naturally suggests itself is, " Will it be practi- 
cable to precisely forecast the appearance and progress of diseases ?" 
To this a negative answer must for the present be given. It does, 
however, appear probable that by a diligent pursuance of this work 
some important conclusions as to the conditions favorable to the 
development of certain diseases may be arrived at. 
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IMPROVED COTTON-REGION SERVICE. 

Beginning with September 1 the hour for taking observations at 
cotton-region, sugar, and rice stations was changed from 6 p. m. to 8 
a. m., seventy-fifth meridian time. By making this change it has 
been possible to issue the cotton-region weather bulletins each morn- 
ing for the twenty-four hours ending 8 a. m., and to issue it to the 
public and to the important cotton exchanges within two hours after 
the hour of observations, and to give the minimum temperature for 
the current morning and the rainfall for the past twenty-four hours. 
Heretofore the bulletins have been issued at 8 p. m., and as a rule 
they reached the public not earlier than the morning of the following 
day — from fourteen to sixteen hours after the time of observations — 
itnd the bulletins contained the minimum temperatures which oc- 
curred more than twenty-four hours before posting. The great advan- 
tage which will result from this change is obvious. 

For several years it had been apparent that the service would be 
greatly improved by such a course, but the difficulties to be over- 
come in securing reports at so early an hour from stations in the 
western portion of the cotton region have heretofore been such as to 
deter the Bureau from ordering the change. 

In the cotton, sugar, and rice growing regions of the South hun- 
dreds of millions of dollars are invested, and the state of the crop, 
as determined by weather conditions, is at all times a feature eagerly 
watched by the many interested in those staples. 

The special service organized in the interest of the cotton, sugar, 
and rice interests is quite separate and distinct from the forecasting 
or storm-warning features of the Bureau, although the duty is per- 
formed with little additional expense. Briefly described, it may be 
said that each Weather Bureau station becomes a center to which, 
each morning, is telegraphed from a radius of 100 to 200 miles the 
temperature and rainfall from selected stations, these stations being 
manned by resident observers who receive for this service compensa- 
tion at the rate of 20 cents per day. These reports are not needed 
specially for forecast purposes, and are gathered in order to show 
the current weather conditions, as affecting the staple products of 
the region, more minutely than can be done by the reports from the 
regular Weather Bureau stations, as they are, in many cases, 300 to 
500 miles apart. From the reports received at the section centers 
the average rainfall and temperature is determined for each section, 
and this average is telegraphed to all other section centers. This 
information is strictly reliable and not subject to influences affecting 
those whose pecuniary interests might prompt them to disseminate 
erroneous information. The authenticity and reliability of these 
reports have never been questioned. 

Since July 1 the pamphlet of instructions to cotton-region observ- 
ers has been reprinted in a revised form, and an improved cipher 
code adopted. A new bulletin form (1045) also has been devised 
and will be put into use during the ensuing year. This bulletin 
provides for important weather information not heretofore given. 
It will contain a small outline map of the cotton belt, with location 
of district centers and all stations at which observations are taken. 
These maps will be used for illustrating graphically the daily tem- 
j>eratare and rainfall conditions of the cotton region. 
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The cost of maintaining the cotton-region service, independent of 
the expense of telegraphing reports, for the seven and one-half months 
during which observations are made, is a little less than $6,000 per 
annum. 

WHEAT AND CORN SERVICE PROPOSED. 

It is desirable that a service similar to the cotton-region serv- 
ice be organized in the principal wheat and corn sections during 
the coming year. In the estimates recently submitted for the year 
ending June 30, 1897, provision has been made for such service. 
Many interests, which in other ways are conflicting, are really unani- 
mous in their desire for this detailed information, coming, as it does, 
from reliable sources, and being prepared by disinterested persons 
whose sole object is to render an accurate and impartial return. 
Chart I shows the cotton-region stations and the section centers. 

It is thought that an efficient corn and wheat region service could 
be conducted with about ninety stations, grouped around nine or 
ten district centers, the latter to be regular Weather Bureau sta- 
tions. The instrumental equipment for ninety stations would cost 
about $1,600, the outfit for each station to be the same as that con- 
stituting the equipment of a cotton-region station, viz, a set of 
maximum and minimum thermometers, rain gauge, and thermome- 
ter shelter. At the same compensation as now paid cotton-region 
observers, viz, 20 cents per observation, the cost of maintaining 
ninety stations the year round would be about $6,600 per annum. 
It is believed that it would be well to continue the observations 
throughout the year, as seeding of winter wheat begins shortly after 
the close of the spring-wheat harvest, leaving practically no interval 
during which these reports would not be of sufficient importance to 
justify their continuance. 

ADDITION OF SENSIBLE TEMPERATURES. 

On September 20 was begun the telegraphing from observation sta- 
tions of the readings of the wet-bulb thermometer, more popularly 
known as the "sensible temperature." This is about the temperature 
felt by animal life, and may be many degrees below the air tem- 
perature, the difference between the two temperatures depending upon 
the relative humidity of the air — the drier the atmosphere, the lower 
the sensible temperature when compared with the air temperature ; 
the damper the air. the higher the sensible temperature. This will 
be better understood when it is stated that in case the air be saturated 
the readings of the dry and wet bulb thermometers will be the same and 
the sensible temperature and the air temperature equal. In the arid 
regions of the West cases can be cited where the sensible temperature 
was 38° less than the air temperature, due to the extreme dryness of 
the atmosphere. In the more humid regions of the eastern part of 
the country such extreme differences can not occur. Both the air 
temperature and sensible temperature are now published on the 
charts issued at Washington, and it is probable that at all stations 
of the service these two temperatures will hereafter be published. 
The relative importance given to each in the discussion of the matter 
of forecasting, and in the discussion of meteorological conditions in 
the daily weather report, has not been entirely determined. It is 
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aj)x>arent that no true measure of heat, as applied to animal life, has 
heretofore been systematically published, and it is believed that the 
United States Weather Bureau will be the first to make the innova- 
tion. Its application is so simple and so easily understood by all 
that in the future it will doubtless form one of the most important 
features of Weather Bureau work, and it will serve to correct some 
very erroneous ideas in regard to climate entertained by people who 
have never considered anything but the air temperature. 

UPPER AIR OBSERVATIONS PROPOSED. 

The main object of the existence and maintenance of this Bureau 
is to give warning of the approach of storms. Our synoptic charts, 
from which forecasts are made, are based entirely upon what may be 
considered surface readings of air conditions, and while the degree 
of accuracy attained by the most expert forecasters is such as to 
render the forecasting work of the Bureau of vast benefit to the 
agricultural, commercial, and maritime interests of the country, 
there is still an element of error amounting to about 20 per cent, 
and our present knowledge of the mechanism of storms will probably 
permit of but little further increase in accuracy. 

It is, therefore, highly essential to push forward such lines of sci- 
entific investigation as give the greatest promise of fruition. For 
twenty-five years we have been making readings at the bottom of the 
great ocean of air, while many believe that the subtle forces which 
combine to initiate storms and the constant accretion of forces which 
augment their energy as they move eastward, or which at times cause 
them unexpectedly to be dissipated after having reached a great degree 
of storm intensity, may be operative at great elevations. It is there- 
fore desirable that upper air readings should be accomplished by this 
Bureau to determine the accuracy of these theories, and that synop- 
tic charts based upon readings taken at an elevation of not less than 
two miles should be prepared, showing the conditions prevailing at 
that altitude throughout a considerable portion of the country. The 
difficulty is to devise appliances, which, while captive, will carry auto- 
matically recording instruments to the proper elevation under all 
conditions of wind velocity and variable direction ; but the obstacles 
do not seem to be formidable, and it is believed that they can be suc- 
cessfully overcome. While the expectations of many may not be re- 
alized in obtaining knowledge which will enable us more accurately 
to forecast the coming of storms, the field is certainly promising 
enough to justify a moderate expenditure in thoroughly exploring it. 
With so much property and so many lives often dependent upon 
storm forewarnings, any line of investigation which holds out rea- 
sonable hope of improvement should be followed until proved to be 
fallacious. By dispensing with such work at the observation stations 
as can not be shown to be immediately useful, it is believed that, 
with practically no increase in working force, the line of investigation 
herein outlined can be prosecuted, and that the expenditure necessary 
will be only for material and the time of one or two thoroughly skilled 
officials to move from station to station establishing the necessary 
appliances for upper air readings. These appliances, however, have 
yet to be devised, and the contemplated system is conBequently still 
in embryo. 
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WEATHER BUREAU BUILDINGS AND GROUNDS. 

The present Weather Bureau buildings and grounds, situated at the 
corner of Twenty-fourth and M streets, were purchased by the Gov- 
ernment from Mr. David Fergusson for the use of the Signal Corps, 
under an act of Congress approved March 5, 1888, which appropri- 
ated $150,000 for the purpose. Of this sum $112,000 was paid to Mr. 
Fergusson for the site, including the large building standing thereon, 
and the extra $38,000 was expended for the erection of additional 
structures required for use as storehouses, printing office, stable, 
machine shop, etc., these latter structures being constructed under 
the supervision of the Treasury Department. 

The site has a frontage of about 230 feet on M street, and an area 
of about 54,000 square feet, and, with the buildings thereon, was 
transferred to the Department of Agriculture, for the use of the 
Weather Bureau, on July 1, 1891, under the terms of the act of Con- 
gress of October 1, 1890. 

It is thought that the market value of the ground alone is not less 
than $1.50 per square foot, making the total value of the ground 
about $81,000, exclusive of the buildings, because, if thrown upon 
the market, the property would doubtless be bought for the purpose 
of erecting small residences, in which case the present buildings 
would be of no value except for old brick. 

IMPROVEMENT IN INSTRUMENTAL EQUIPMENT. 

The growth of the service from year to year develops increased 
demands for meteofological information in behalf of commercial, 
agricultural, and engineering interests, and as the public, students, 
and specialists become more and more familiar with the details of the 
work of the Weather Bureau, new ways are discovered of rendering 
the results of its observations useful and beneficial to all. At the 
same time students and others become more and more exacting and 
critical in respect to the accuracy of the observations. To retain the 
confidence and respect of the people, the Bureau must see to it that 
its instruments and its methods of making observations are accurate 
in the highest degree and abreast of modern thought and opinion in 
such matters. The Bureau must be able to defend itself against 
any criticisms respecting the quality of its work that the growing 
intelligence of the public in meteorological matters may be able 
to make. The duties of the official in charge of instruments are 
but badly administered unless stimulated by an intelligent inter- 
est in the development of more perfect instruments and methods of 
observation, and in the increase everywhere of the uniform accuracy 
of the observation work of the service. The observations supply the 
facts upon which the whole meteorological work of the Bureau rests. 
Their accuracy is, therefore, a matter of primary importance. With- 
out a proper regard for these considerations, improvement and prog- 
ress in the duties relating to instruments are not possible, and all such 
work is degraded to the level of mere perfunctory performance. It is 
clear, from the cursory view of the case here presented, that affairs 
relating to instruments merit, by virtue of their importance, a promi- 
nent place in the organization of the Bureau. 
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DANGERS OF TORNADOES EXAGGERATED. 

The popular ideas as to the destruction of life and property by tor- 
nadoes (often improperly called cyclones) are generally exaggerated. 
All the reports of violent local storms of all kinds and of deaths 
caused by them, as obtained from newspapers and observers of the 
Weather Bureau during the past five years, have been examined and 
are given in the accompanying table, together with the number of 
true tornadoes : 



Reports . . . 
Deaths — 
Tornadoes 



1890. 


1891. 
297 


1892. 


1893. 


1894. 


847 


668 


661 


625 


278 


108 


276 


899 


286 


33 


8 


28 


51 


80 



Total. 



2,498 

1,292 

160 



We generally have an idea that when one of these tornadoes is re- 
ported it shows widespread destruction, but in reality a tornado's 
path is long and very narrow. The total area of destruction by the 
largest single tornado has never exceeded 10 square miles. The chance 
that any township 6 miles square will be visited by a tornado within 
a century is not one-half of 1 per cent. 

An examination of reports also shows that the number of deaths 
by lightning almost equals that by tornadoes. 

It is not at all probable that the number of tornadoes is on the 
increase in this country, but as the number of towns and their in- 
habitants increase in the tornado regions, a dread of their visitation 
must correspondingly increase, and the ingenious will strive to pro- 
vide meana of protection. 

It can not be too clearly stated that these terrific atmospheric 
disturbances nearly always move from west to east or southwest to 
northeast, and that persons endeavoring to escape from their line of 
progression should, as a rule, flee toward the northwest or southeast. 
In a paper recently prepared by Prof. H. A. Hazen of this oflBce, the 
statement is made that — 

So far as known no one has ever lost his life when in the ordinary cellar of a 
house, and this may be regarded as ample protection. In many parts of the 
West 80 great is the dread of a tornado that timid persons sometimes spend a 
half day at a time in a tornado cave when the sky has a greenish or peculiarly 
threatening appearance in the west. As a matter of fact, the genuine tornado 
always makes its presence known by an unmistakable and indescribable roar. 
Some have heard this roar a half hour before the storm struck, and the cases 
ire rare where it has not been heard fifteen minutes before. This single fact 
should serve to allay the fears caused by ominous clouds on a hot summer after- 
noon. 

In the sections where tornadoes are frequent the annual loss due 
"^o *^^hem is only about one-fourteenth that caused by fire. 

VALUE OF RECENT HURRICANE, FROST, AND RAIN WARNINGS. 

"He season so far has been unusually free from those destructive 
id/uims which often, in the early fall, move from the West Indies 
northwestward into the Gulf of Mexico and thence recurve to the 
Qortheast and cause destruction on our Atlantic coast. 
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From August 24 to 29, inclusive, a hurricane moved from south of 
the Island of Cuba in a westerly direction and reached the extreme 
southern coast of Texas. No material damage was done, as all 
shipping was warned well in advance by telegraphic information 
sent from the central office to ports along the Gulf coast. 

The Corpus Christi Caller says : 

Last Monday the observer here gave notice of a storm entering the Gulf and 
cautioned all boats about going out. Still there was no sign of a storm at Corpus 
Christ!) the weather being clear and beautiful. Tuesday further information 
was received from the Chief of the Weather Bureau giving notice that the 
storm in the Gulf was moving toward the central Gulf coast and notifying the 
shippers that it was not safe to leave port, and still the weather was clear at this 
place. Wednesday evening still further information was received of the ap- 
proaching storm, with instructions to hold shipping until further notice. It> 
was not long after this before our people commenced to hear the old Gulf roar 
and to notice their barometers falling and the wind increasing from the north- 
east. Yesterday morning it was evident that the blow was upon us, though 
not so severe as it was outside. One thing is sure, the Weather Bureau has- 
done its duty in giving timelv notice and warning of this storm from the high 
seas. The Bureau located the storm from its commencement, kept track of 
it^ and reported it right along until it got here. 

This emphasizes the importance of the West Indian cable-reporting 
stations of this Bureau. In the storm just reported the station at 
Merida, near the north coast of Yucatan, was especially useful as 
indicating the westerly direction of the hurricane and in rendering 
it possible for the Weather Bureau to locate the center of the hurri- 
cane as being northward in the Gulf of Mexico. 

The abnormally hot weather prevailing east of the Rocky Moun- 
tains from early in September until the 20th of that month was 
broken in the West on that date by a marked cool wave, with frost, 
moving in from the Rocky Mountain plateau region. On Sunday 
morning, September 22, at a time when temperatures ranging from 
85° to 95° prevailed throughout the greater part of the Mississippi 
and Ohio valleys and Lake region, over 2,000 telegrams were dis- 
tributed by the Weather Bureau in the regions mentioned, giving 
warning that the temperature during the next twenty-four to thirty- 
six hours would fall not less than 30°. The prediction was of great 
benefit to the people, and was fully verified throughout the entire 
region. In some cases the change in temperature amounted to 40° 
inside of twenty-four hours. The advance of the cool wave eastward 
to the Atlantic Ocean in a modified form was also successfully fore- 
casted. Extensive and favorable comment was made on the work 
of the Bureau in this instance. 

Frost, which did considerable damage to tobacco in the Ohio Valley 
on September 30, was successfully forecast the morning of the 29th 
and warnings distributed throughout the threatened districts, doubt- 
less resulting in a considerable saving of this valuable crop by in- 
ducing growers to cut and house much of the plant. This frost 
was also successfully forecast twenty-four hours in advance until it 
reached the middle Atlantic coast States, although little or no dam- 
age was done farther eastward. 

On Wednesday, September 11, the forecast oflScial at San Fran- 
cisco became convinced that the rain then prevailing in the northern 
portion of the State would, within a few hours, extend to fruit regions 
in the vicinity of Fresno, and sent rain warnings to the observer at 
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that place, by whom they were widely distributed to horticultur- 
ists. The official has been informed by extensive fruit growers 
that these warnings were worth probably many thousands of dollars, 
as they enabled the growers to gather the trays of drying fruit 
and stack them before the coming of the rain. The fruit industry of 
California is more extensive than that of any other State in the Union, 
and none, perhaps, is more dependent upon the Bureau for success. 
In early spring frosts frequently occur during the period when fruit is 
blossoming and setting. The people are well educated in regard to 
protecting fruit from frost when warnings are received, and many 
instances have occurred where orchards have been protected owing to 
the warnings of this Bureau. During the season from June 1 to 
October 1 many fruits are dried in immense quantities in trays 
exposed to the sun. The fruit thus dried is superior to that cured by 
artificial evaporation. It is liable to be injured by unexpected rain 
or by high winds blowing dust into the newly cut fruit. Protection 
can be had from both these conditions by stacking the trays one upon 
another. 

From August 15 to December 15 large quantities of raisins are 
dried. Unexpected rains are especially injurious to this product, 
since the rain penetrates the bunches of partly dried fruit and sel- 
dom evaporates before mold sets in. 

The warning of September 11, therefore, was of great benefit to the 
fruit industry. 

The San Francisco Call of September 13 says : 

As a result of the warnings of the Weather Bureau thousands of dollars were 
saved to the raisin growers to-night. Ample time was had for stacking the trays 
and protecting them from rain. 

The Fresno Morning Republican of Thursday, September 12, says : 

Rain, which began falling in this city last evening, did not come so suddenly 
or unexpectedly that the vineyardists had no time to prepare for it. The system 
of signals perfected by the Weather Bureau has been of much assistance to the 
people in getting ready for rain. By this arrangement Hags are displayed in 
every important raisin district of the county, and there are very few vineyardists 
out of sight of one or more flags. Vineyardists had warning in time to stack 
their trays. 

The San Francisco Chronicle says : 

The threatening weather and warnings sent out by the Weather Bureau 
gave the vineyardists time enough to stack their trays, but considerable loss will 
result' nevertheless. 
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Sib : I have the honor to transmit herewith a report of the opera- 
tions of the Bureaa of Animal Industry for the fiscal year ending June 
30, 1895, together with some remarks on the character of the work of 
the Bureau and certain recommendations for the enlargement of its 
scope and usefulness. 

KespectfuUy, D. E. Salmon, 

Chief. 
Hon. J. Steeling Moeton, 

Secretary. 



TVORK OF THE TEAR. 
MEAT INSPECTION. 

The inspection of meat has been during the whole fiscal year the most 
extensive and urgent work in which the Bureau has been engaged. 
Every effort has been made to inspect all the animals slaughtered for 
the interstate and foreign trade at the cities where the inspection has 
been inaugurated. Sheep and calves have been included to a greater 
extent than in former years. 

The number of animals inspected at the abattoirs was 18,575,969, con- 
sisting of 3,752,111 cattle, 1,137,300 sheep, 109,641 calves, and 13,576,917 
hogs. During the preceding year the total number inspected was 
12,944,056. The increase has consequently been 5,631,913, or about 43 
per cent. In addition to this, an ante-mortem inspection was made in the 
stock yards on 5,102,721 animals. 

The force of inspectors was placed in the classified service by order 
of the President at the beginning of the fiscal year. This force has 
been increased as rapidly as was warranted by the list of eligibles 
obtained by the Civil Service Commission through its examinations. 
The inspectors and assistant inspectors appointed from this source have 
been in nearly all cases intelligent, competent, and faithful men. 

The cost of this inspection was $262,731.34, or an average of 1.1 cents 
per animal inspected. The cost of the inspection per head has been 
steadily decreased. In 1893 it was 4| cents per head, and in 1894 it 
was If cents. 

The inspection was maintained at 55 abattoirs, situated in 18 different 
cities. During the preceding year the inspection was conducted at 46 
abattoirs in 17 cities. The inspection was more complete and thorough 
at all points than it has been during any previous year. 

Doc. :No. 6 7 97 
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MICROSCOPIC INSPECTION OF PORK. 

There were 45,094,598 pounds of microscopically examined pork 
exported during the year, as compared with 35,437,937 pounds in 1894 
and 20,677,410 pounds in 1893. There were 905,050 carcasses and 
1,005,365 pieces examined, making a total of 1,910,415 specimens for the 
microscopical force to inspect. The cost of this branch of the inspec- 
tion was $93,451.10, and the average cost per specimen examined was 
4.9 cents. In 1893 the cost per specimen was 8f cents, and in 1894 it was 
6f cents. There was, consequently, a reduction of 25 per cent in the 
cost of inspection in 1894 as compared with 1893, and a further reduc- 
tion of 25 per cent in 1895 as compared with 1894. The cost of inspec- 
tion per pound of inspected meat exported was reduced from 0.248 cent 
in 1894 to 0.2 cent in 1895. 

INSPECTION OF EXPORT ANIMALS. 

The number of cattle inspected for the export trade was 657,766, as 
against 725,243 during the previous year. The number actually ex- 
ported was 324,299. The number of cattle exported in 1894 was 363,535, 
and there was, consequently, a falling off of 39,236 head. Of the cattle 
inspected 1,060 were rejected tor exportation, as compared with 184 in 
the preceding year. 

The number of sheep inspected for the export trade was 704,044, the 
number exported being 350,808. The exports of sheep in 1894 were 
85,809. The increase has, therefore, been 264,999, or over 300 per cent. 
It is seen from the above statement that 1,361,800 head of animals 
were inspected for the export trade, and that a total of 675,107 ani- 
mals were exported. All of the cattle w^re tagged with numbers, and 
these were registered, in order that individual animals might be iden- 
tified, if necessary. 

It has been found somewhat embarrassing to certify to the health- 
fulness of sheep under present conditions, as, although healthy when 
inspected, they sometimes become affected with scab before they are 
landed. The crowding of large numbers of these animals together on 
board ship, together with the atmosphere by which they are surrounded, 
favors the rapid development of scab, and in case any of the para- 
sites of this disease are present there is an extraordinary development 
of the symptoms during the voyage. Flocks which are carefully exam- 
ined and found free from any symptoms of disease at the time of loa<ling 
were discovered to be badly affected when they were landed in Euro- 
pean countries. 

Long and careful consideration has been given to the different meas- 
ires that might possibly be adopted to prevent infection with this 
lisease. No doubt some of these sheep are infected in cars which had 
)reviously carried diseased animals, others are infected in stock yards 
through which they pass, and still others may be infected from the 
•nit)s. It is evident that to guard against all these sources of infection, 
.x^iiiprehensive regulations are required that will secure disinfection of 
iiiiiv« cars, and stock yards, and, most important of all, that will pre- 
,_, iip s>npment of diseased sheep to market. 
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VESSEL INSPECTION. 

The vessels carrying the exi)orte(i cattle and sheep were all iDspected 
by the officers of this Bureau, in accordance with the act of Congress 
approved March 3, 1891. New and revised regulations were issued 
embodying the amendments which had been suggested by practical 
experience during the time the law has been in operation. 

The losses during the year have been unusually heavy. The record, 
which had previously shown smaller and smaller losses during each 
succeeding year that the Department regulations were in force, has 
been so completely changed that an investigation has been commenced 
to determine whether any part of these losses was due to noncom- 
pliance with the regulations. 

Of the cattle exported to Great Britain, 294,331 were inspected at 
the time of landing, and the loss in transit was found to have been 
1,836 or 0.G2 per cent, as compared with 0.37 per cent in 1894. The 
number of sheep inspected after landing was 310,138, and there had 
been lost out of these shipments 8,480, or 2.60 ])er cent, as compared 
with 1.29 per cent in 1894. The losses were due to a variety of acci- 
dents, some of which apparently could not have been avoided. Others 
appear to have resulted from insecure fittings. There are some vessels 
which do not regularly carry animals, but occasionally take a consign- 
ment when good freight rates can be obtained or when other cargo is not 
available. With these the fittings must necessarily be of a temporary 
character, and can not be given the security which is obtained with the 
permanent fittings of the regular cattle boats. If it appears after care- 
ful investigation that the losses are due to temporary or otherwise 
insecure fittings, it is evident that a more rigid inspection must be 
enforced and that vessels which are unsafe must be denied the privi- 
lege of carrying live animals. 

STOCK-YARDS INSPECTION. 

The stock yards-inspection service is maintained to prevent the 
spread of contagious diseases through the channels of interstate com- 
merce. At present Texas or Southern cattle fever is the only disease 
controlh d by this inspection. With the further development of the 
force engaged in this work it will probably be found advisable to include 
other diseases, such as sheep scab, hog cholera, and ^'iberculosis. It 
is probable that the ravages of the first two of these diseases may be 
very materially reduced by guarding against the contamination of 
animals in transit; and that, after our people had experienced the 
benefits to be derived from such measures, they would be no more will- 
ing to dispense with them than they now would be to go back to the 
methods under which the stock yards and cars were continually infected 
with Texas fever. 

During Jhe quarantine season, from February 15 to December 1, 1894, 
there were received from the infected district and inspected at the 
quarantine pens 30,531 car loads of cattle, containing 826,098 animals. 
There were 8,958 carloads inspected in transit, and 28,650 cars cleaned 
and disinfected under supervision of the inspectors. There were also 
inspected 156,660 cattle from the noninfected section of Texas which 
were shipped or driven to Northern States for grazing and feeding pur- 
poses. It was necessary to identify the brands of these cattle to 
determine if they could be safely used for this purpose. 
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The cost of the Texas fever and export inspection was $104,492.46. 
Assuming that half of this should be charged against the inspection of 
export animals, the cost of inspecting the 675,107 cattle and sheep 
exported would be $52,240.23, or 7.74 cents per head. The average 
cost during the preceding year, computed in the same manner, was 
10.75 cents. The number of individual inspections made on these 
animals was 1,361,800 in this country, and 604,469 in Great Britain, a 
total of 1,966,269. This gives an average cost of 2.66 cents for one 
inspection of each individual animal. 

INSPECTION AND QUARANTINE OF IMPORTED ANIMALS. 

The number of animals imported and quarantined during the year was 
as follows: At the Garfield station, 142 cattle, 146 sheep, 23 swine, 3 
moose, and 9 India cattle. At Littleton, 12 sheep. At Buffalo, 366 
cattle. At Port Huron, 1 head of cattle. Altogether 702 imported 
animals were held in quarantine for the prescribed period. There were 
inspected 293,594 animals imported from Canada, but not subject to 
quarantine, as follows: Sheep, 292,613; swine, 908; cattle, 48; moose, 
5. There were also inspected 63,716 Mexican cattle imported into the 
United States from January 1 to June 30, 1895. 

SCIENTIFIC WORK. 

Important scientific investigations have been in progress which have 
yielded valuable results, while with others the objective point has not 
yet been reached. 

A subject of investigation which promised well was the application of 
mixtures to Southern cattle with the idea of destroying the ticks upon 
them and thus avoiding the danger of disseminating Texas fever. A 
considerable number of insecticides have been experimented with and 
marked x^rogress has been made, but a thoroughly reliable ihixture for 
tliis purpose has not yet been discovered. It is probably only a ques- 
tion of time and research when such a discovery will be made. The 
mixtures so far used which kill all of the ticks are too irritating to the 
skin of the cattle, while on the other hand those which are not irri- 
tating to the cattle do not kill all of the ticks. 

Investigations concerning the nature of various animal diseases, par- 
ticularly of a hitherto undescribed but very destructive disease of tur- 
keys, will be published in special bulletins. 

During the fiscal year ending June 30, 1894,' the laboratory has sent 
out on application of the proper State authorities tuberculin sufficient 
to test 35,000 cows, and malleiu suflQcient to test 1,200 horses. 

ESTABLISHMENT OF DAIEY DIVISION. 

action has been taken for the establishment of a dairy division to be 
>rganized July 1, 1895, with a chief, an assistant, and two clerks. The 
vork of this division for a considerable time in the future will be for 
',he most part confined to the collection and dissemination of informa- 
ion concerning the dairy industry as it exists. Original scientific 
^ ^^/Stigations bearing on this subject must be postponed until a foun- 
iciiion has been laid in other directions, and special facilities for 
esearch have been acquired. There is, however, a vast amount of 
nformation of the greatest value to the dairyman which may be secured 
*y observation and correspondence. This relates to the condition of 
jiA industry, statistics of production and trade, markets, and improve- 
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ment in the manner of producing and handling dairy products. The 
present is an era of rapid changes, and the dairyman on this account 
needs a reliable source from which to obtain a knowledge of the latest 
modifications in the trade and the most desirable improvements which 
have been suggested. 

The great dairy interest has been so long neglected by the United 
States Department of Agriculture that a sjifBcial eti'oit should now be 
made to press forward the woi k outlined above and to establish inti- 
mate relations with the dairy organizations of the country. 

PUBLICATIONS. 

There have been published during the fiscal year the following 
reports, bulletins, and circulars: 

Report of the Chief of Bureau of Animal Industry for 1893. (Reprint.) 
Bulletin No. 7. Investigations Concerning Bovine Tuberculosis. 
Circular of Information No. 1. Directions for the Sterilization of Milk. 
Circular of Information No. 2. Wheat as a Food for Growing and Fattening Ani- 
mals. 
Farmers* Bulletin No. 24. Hog Cholera and Swine Plague. 

APPEOPRIATION AND EXPENDITURE. 

The appropriation for tbe year was $800,000, and expenditures 
so far have not exceeded $533,000. When all accounts are finally 
closed the unexpended balance to be turned into the Treasury will 
certainly exceed $250,000. 

REMARKS AND RECOMMENDATIONS. 

The work of the Bureau of Animal Industry is more comprehensive 
and afiects interests of a greater magnitude and to a larger degree than 
is generally appreciated. It is now conducted in accordance witli 
legislation which experience has shown to be defective in many respects. 
This legislation imposes the duty and responsibility of preveutiug the 
introduction and spread of the contagious, infectious, and commnnicable 
diseases of animals; of inspecting animals about to be slaughtered, and 
certifying to the healthfulness of their products; of inspecting animals 
about to be exported, preventing the exportation ot* those diseased, 
and certifying to the healthfulness of those shipped; of inspecting ves- 
sels carrying such animals, and requiring proper space, fittings, and 
care; of investigating diseases not thoroughly understood and discover- 
ing how to control them; of investigating the different branches of the 
animal industry and supplying information by which they maybe more 
profitably conducted. 

The greater part of this work is of an executive nature, and to be 
effective the regulations must be in many cases arbitrary, inflexible, 
and thorough. A service to prevent the spread of disease among ani- 
mals which fails to accomplish its purpose, or an inspection of meats 
which gives no protection to the consumer, is an injury to the country 
rather than a benefit; that is, any attenipt to accomplish such results 
is accompanied by the expenditure of money, and necessarily interferes 
with trade and conjnierce, damaging some people and benefiting others, 
and siiould only be tolerated because it brings great good to the com- 
munity, or will do so within a reasonable time. This being admitted, 
it is apparent that the laws and regulations under which the executive 
work of this Bureau is performed should be so perfected that the objecta 
of the work may be accomplished as completely and with as little delay 
as the nature of the subject will permit. 



/ 
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THE SHIPMENT OF ANIMALS AFFECTED WITH CONTAGIOUS DISEASES 

SHOULD BE PROHIBITED. 

In the appropriation act for the last two years tuberculosis in all 
animals and scab in sheep have been mentioned as diseases the control 
of which is specially authorized. This being the case, I would recom- 
mend that regulations for jfreventiug the spread of contagious diseases, 
under the acts of May 29, 1884, and March 2, 1895, be issued, and that 
these be made to prohibit the shipment from one State into another of 
any animal affected with any contagious, infectious, or communicable 
disease, and particularly with tuberculosis, sheep scab, hog cholera, 
and swine plague. These diseases are disseminated, and are, to alarge 
extent, due to contagion carried through the channels of interstate 
commerce. Tliey can never be controlled or their ravages greatly 
diminished until these interstate channels of commerce are thoroughly 
supervised and purified, and this purification must include all of these 
channels, the stock yards in which the animals are unloaded, watered, 
and fed, as well as the railroad cars and boats which transport them. 

NECESSITY FOR DISINFECTION OF STOCK YARDS AND STOCK CARS. 

Recently a large export trade in live sheep has been established^ and 
this trade is menaced by the discovery of scab in many lots when they 
are landed in foreign countries. Although these sheep are very care- 
fully inspected before they leave American ports and all affected lots 
are rejected, the disease continues to appear during the voyage. This 
is due to exposure in the stock yards and cars or to infection on the 
vessel. The vessels are thoroughly cleaned and whitewashed eskch trip, 
so that the stock yards and stock cars are for the most part responsi- 
ble. The unrestrained shipment of scabby sheep in this country has 
undoubtedly thoroughly infected the channels of commerce, and we can 
not expect to prevent or eradicate the disease until these channels are 
freed from the contagion and protected from its further distribution. 
It is not sufficient to guard against the shipment of affected animals, 
because, the yards and cars being infected, the animals which pass 
through them will continue to contract the disease. 

The companies which own and operate railroads and steamboats 
carrying stock in transit from one State into another, and stock yards 
forming a part of thechannels of interstate commerce, should be required 
by law to disinfect them whenever this is directed, under regulations of 
the Secretary of Agriculture. This is absolutely necessary to prevent the 
spread of contagions diseases from one State into another. It is useless 
X) provide penalties for the interstate shipment of diseased animals, so 
ong as the sound animals must be exposed and become infected during 
transit. An amendment to the law by which proper disinfection may 
♦^e effected is extremel; ^mooHant for the protection of both the export 

,i)r .Via Ho*"*»«<"»'^ t.T-i^lf 

\^" ;« Mi>E' * ^ •.*"<«t;,vs5tATE COMMERCE SHOULD BE GUARDED 

^ROM INFECTION. 

Jo prupea^ f^uaiu tau Ji.^ierstate trade, it is also necessary to extend 

•»e provisions of the act of May 29, 1884, so as to prohibit the shipment 

ut diseased animals or infected stock upon railroads (1) that form a part 

>f a line used for transporting stock from one Stat« into another; or (2) 

*^hich use cars that are allowed to go into other States; or (3) which 
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transport animals to stock yards that are in the channels of interstate 
commerce. The law as it stands gives its whole attention to diseased 
or infected animals, but infected cars and infected stock yards are not 
given consideration. If, for example, a railroad company knowingly 
ships animals aft'ected with a contagious disease from any part of the 
State of Illinois to the Union Stock Yards at Chicago, although they 
deliberately infect the channels of interstate commerce and endanger 
the stock interests of the whole country, there is apparently nothing in 
the Federal law under which they may be punished or restrained. 

A case of the kind just mentioned has actually occurred during the 
past summer. Cattle known to be infected with Texas fever were 
shipped from a point in Illinois to the Chicago stock yards, and when the 
railroad company was requested to disinfect the cars in which these 
animals were shipped they refused, asking the Department to point to 
the provision of the statutes which compelled them to do so, as they 
had not shipped the animals from one State into another. So long as 
these fatal defects exist in the law, how can we guarantee our export 
cattle as free from Texas fever infection, or our export sheej) as free 
from scab I And yet the very existence of this export trade depends 
upon the complete exclusion of contagion in all forms. 

The losses from contagious diseases of animals in this country due 
to the dissemination of the contagion through stock yards and cars is 
not fully appreciated, and is certainly enormous. Most of the out- 
breaks of hog cholera originate from hogs purchased in the markets 
and shipped for feeding. Most of the cases of foot rot, scab, and Texas 
fever are also accounted for in this way. There is, consequently, so 
much depending upon the purification of our channels of commerce 
that I unhesitatingly invite your early attention to this subject. 

• 

IMPORTED AND EXPORTED HORSES SHOULD BE INSPECTED. 

Horses brought from foreign countries are liable to be infected with 
various contagious diseases, such as glanders, maladie du coit, and foot- 
and-mouth disease. There is, conseijuently, the same necessity for 
their inspection at the port of entry that exists with ruminants and 
swine. Unfortunately there is no authority in the law for such inspec- 
tion, and horses are allowed to enter the country without any sanitary 
supervision. This trade, as at present conducted, is therefore a menace 
to the animal industry, and I renew the recommendation of my last 
report that the subject be brought to the attention of Congress, with 
the view of securing additional legislation. If such imported animals, 
on inspection, are found affected with a dangerous contagious disease 
they should be refused entrance and either slaughtered or returned to 
the country whence they came. 

Horses for export should also be inspected and certified the same as 
are other species of animals. Our exports of horses are becoming 
quite heavy, and the lack of inspection should not be allowed to stand 
as a reason for other countries to prohibit the trade, particularly as the 
inspection may be conducted by the force already in the field and with 
no appreciable increase in the ex|)enditures. The question of contagion 
has already been raised by certain foreign countries in connection with 
exjwrted horses, and it cannot be properly met by this (lovernment 
until authority is given by Congress to inspect and certify healthy 
horses and reject those affected with contagious disease. 
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EXPENSES OF QUARANTINING IMPORTED ANIMALS. 

The act of August 30, 1890, provides "That the Secretary of Agri- 
culture be, and is hereby, authorized, at the expense of the owner, to 
place and retain in quarantine all neat cattle, sheep, and other rumi- 
nants, and all swine, imported into the United States." There is, 
however, no means provided in the law by which the expenses of quar- 
antine may be collected in case the owner refuses to pay. It has been 
assumed that the expenditures necessary for the feed and care are a lien 
upon the animals, and that, in case of the owners refusal to pay, the 
animals may be sold and tbe proceeds used to defray such expenses. 
The experience of the past year has shown, however, that in the absence 
of specific legislation authorizing tbe sale of the animals embarrassing 
complications may arise. It is desirable, therefore, that the law should 
be amended so as to give a lien upon imported animals for the quaran- 
tine t»xi)enses, and authorizing their sale at the expiration of the quar- 
antine period in case such expenses are not paid. This provision 
should also api)ly to animals smuggled across the boundary and after- 
wards captured and quarantined, as well as to those which have in any 
other way evaded the requirement for inspection and quarantine at the 
port of entry. 

MEAT INSPECTION; SOME SUGGESTIONS FOR THE IMPROVEMENT OF 

THE SERVICE. 

It has been shown above that during the last fiscal year there were 
inspected more than 18,000,000 animals at tbe time of slaughter. This 
demonstrates the rai^id extension of the meat-inspection service, and 
indicates the near approach of the time when the provisions of sections 
2 and 3 of the act of March 3, 1891, as amended in the act of March 2, 
1895, must be strictly enforced. Briefly, these sections provide that no 
beef shall be exported unless the cattle from which it is produced are 
inspected before slaughter, and a certificate of inspection accompanies 
the beef; also that all cattle, sheep, and hogs must be inspected prior 
to their slaughter in case the meat made from them is to be shipped 
from one State into any other State. 

These provisions are mandatory; they apply to the whole country, and 
as the trade and other interests involved are enormous there should by 
all means be an effort to perfect the law before they are put into effect. 
The amendments which I would suggest to perfect the meat-inspection 
law (act of March 3, 1891) are as follows: Section 2 should be amended 
to read — 

That the Secretary of Agriculture may also cause to be made a careful inspection of 
all live domesticated animals the meat of which is intended for exportation. 

The object of withdrawing the mandatory language and making this 
inspection discretionary with the Secretary of Agriculture is to avoid a 
demoralization and possible ruin of a part of the export trade which can 
not comply with the requirements of this section. Inspected beef is pur- 
chased in the carcass by retailers who sell at retail the portions suitable 
for their trade and dispose of what remains to packers, who cure it for 
export. This meat, although inspected at the time of slaughter, loses 
its identity before it reaches the packer, and unless some satisfactory 
means of marking the individual cuts can be devised, it will be impossible 
to certiftr it, and consequently it can not be export^. 
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There is also a large quantity of beef prepared in small slaughter- 
houses where there is no Federal inspection, and where from the small 
business done by each individual plant this inspection can not be estab- 
lished. Particular cuts of this meat which are not salable in the local 
trade are packed for export. The law as it stands would entirely 
prevent this trade. 

There is also a market for uninspected meat in certain countries 
where the people are willing and desirous of purchasing it upon the repu- 
tation of the packers. There is no apparent reason why this trade in 
uninspected meat should be prohibited by the United States when the 
countries consuming it are satisfied with it. To do this will reduce our 
export trade without securing any benefit in return. It is forcing 
inspected meat upon the inhabitants of other countries where inspec- 
tion is not desired, at great expense to ourselves, and at the same time 
forcing the undesirable cuts and uninspected meat upon our local 
markets to be consumed by our own citizens. 

The foreign trade should, however, be given ample protection. There 
should be an inspection maintained to include the meat of all species 
of animals, in order that any country which desires only inspected prod- 
ucts might provide in its laws for the prohibition of the uninspected. 
Exporters should also be required to plainly mark all packages of meat 
in such a way as to indicate the species of animal from which it was 
derived, and a penalty should be provided for failing in this or for 
incorrectly labeling it. This, it appears to me, is as far as we are 
called upon to go in protecting the citizens of other countries. There 
should be the same authority for inspecting and certifying other kinds 
of meat for export that is given for beef. The trade is just as impor- 
tant and there are the same reasons lor requiring certification. 

The last clause of section 2, which prohibits the issuance of a clear- 
ance to any vessel having on board beef not certified, should, if these 
suggestions are accepted, be stricken out. 

Section 3 should include all domesticated animals, as well as cattle, 
sheep, and hogs. The shipment of uninspected meat should be pro- 
hibited, except under such regulations as may be made by the Secretary 
of Agriculture, and a penalty fixed for any violation of this provision. 

Section 4 should give authority to treat condemned meat in such a 
way as to absolutely prevent its being sold and used for human food. 
There is very little gained by condemning meat unless it is at the same 
time saturated with coal oil or carbolic acid, or rendered in the fer- 
tilizer tank. The insi>ector may require a condemned carcass to be 
removed from an abattoir, but how can he prevent its being returned 
by an unguarded door, or during the night, and used in the interstate 
trade I It would be impossible in most cases to identify such con- 
demned meat, and if it were shipped to another State in violation of 
the law the shipper could not be convicted. 

The only way to make the inspection entirely satisfactory is to provide 
that whenever and wherever unwholesome or diseased meat is found by 
the inspectors it shall be made inedible, and the community in that way 
protected from its subsequent sale as a food product. The theory of the 
law as it was enacted, no doubt, was that the i)enalty provided was suf- 
ficient to prevent interstate and export shipment of condemned meat and 
that the local authorities should prevent its sale within the city and State 
where the slaughtering is conducted. Ex])erience in the endeavor to 
enforce this inspection shows that the provisions of the law are not ade- 
quate to prevent the interstate and foreign shipment of condemned 
meat, and the Department has been compelled to instruct its inspectors 
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to see that it is tanked, or in ease of refusal to do this the firm conaucting 
the business is required to make a statement showing what disposition 
is made of it. In this way a partial remedy has been found. On the 
other hand, it has been made plain that in most cases the local health 
authorities can not be relied upon to take charge of the condemned meat 
and cause its destruction. 

The best equipped municipal boards are those of the large cities, but 
even these seldom have more than three or four men available for the 
meat-inspection service, and they are all needed at establishments 
which slaughter for local consumption. Too often, as experience has 
shown, the municipal inspectors know little if anything concerning 
the diseases of animals. They appear to be selected because of their 
skill and activity in other lines of effort. They belong to the class of 
men who delight to magnify their office. When an attempt is made to 
cooperate, they take issue with the Federal inspectors as to their deci- 
sions, insisting upon passing meat which has been condemned and 
condemning meat which has been passed. Such an attitude at once 
causes friction, brings discredit upon the inspection, makes effective 
cooperation between the Department and the health boards impossible, 
and leads to a much less satisfactory condition than where no coopera- 
tion is attempted. 

If the local health boards would accept the decisions of the Federal 
inspectors as final, and instruct their inspectors to see that all con- 
demned meat was proi)erly disposed of, thus avoiding conflicts of opinion 
and authority, much good would come from cooperation, and the great 
difficulty as to what should be done with condemned meat would be 
largely overcome. The writer has endeavored to secure such harmo- 
nious cooperation, and at the recent meeting of the American Public 
Health Association presented a report, as chairman of the committee 
on animal diseases and animal foods, urging the value and necessity of 
cooperation to prevent the sale of meat from diseased animals. As 
nearly all the local health boards are represented in the association 
named, there is reason to hope that some of them will give this matter 
more attention in the future than they have in the past. 

The city inspectors are generally embarrassed in very much the same 
way as are those of the Bureau of Animal Industry. The latter are 
instructed that if an abattoir company insists upon selling condemned 
meat within the State where slaughtered it has a right to do it, subject, 
of course, to local regulations; while the city inspectors are instructed 
that meat which is not offered for sale within the city does not come 
under their jurisdiction. The superintendent of the abattoir may, con- 
sequently, say to the Federal inspector, " I shall sell this condemned 
carcass within the State;" and to tbe city inspector he may say, "This 
meat is for shipment to a distant* part of the State." As the State 
boards are seldom, if ever, represented by an inspector, the condemned 
meat goes upon the market in spite of Federal and municipal coopera- 
tion. Worse than all, when the carcass passes beyond the sight of 
the inspectors, the condemned tags are removed, it is sold to innocent 
parties, and may then be shipped to another State, without anyone 
being legally responsible for violating the act of March 3, 1891. 

Again, there are large abattoirs which are situated beyond the juris- 
diction of the city boards of health, in sparsely settled districts, where 
there are no local health officers, and where the community can not 
afford to maintain an inspection service. Such communities may not 
^ interested in destroying the condemned meat of the abattoirs. These 
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establighments are operated primarily to prepare meat for the interstate 
and exi)ort trade. The condemned meat, which is excluded from inter- 
state trade, may be shipped to ^the nearest xjity within the State and 
there sold as sound and wholesome. The municipality where the 
abattoir is operated is not injured ; on the other hand, a majority of its 
citizens are directly interested in the success of the plant, and any 
local regulations are more likely to be enforced for the protection of 
the abattoir than for guarding the health of other sections of the State 
or country. Here also, unless the Federal inspectors are authorized to 
require a proper disposition of unwholesome meat, it may find its way 
to market. 

Each State might provide an eflBcient method of cooperation by 
enacting legislation making it illegal to sell for human consumption 
within the State any meat condemned by the Federal inspectors, or 
any meat prepared from animals condemned by such inspectors, unless 
the animals are held a sufficient time before slaughter to enable them 
to recover and become fit for the production of food products. This 
would obviate the necessity for applying a State meat-inspection serv- 
ice to the abattoirs which have Federal inspection, and, by leaving 
the enforcement of the law in the hands of local authorities already 
constituted, the full benefit of the inspection could be secured at very 
slight expense. 

The only reason, which occurs to me, why this plan of cooperation 
may not be adopted, is the uncertainty of its being accepted by all of 
the States or by any considerable number of them. No States have yet 
shown a disposition to take such action — possibly because it has not 
been suggested from the proper sources. 

The problem, however, is a very urgent one, and the meat-inspection 
service will not be in a satisfactory condition until it is solved. State 
legislation authorizing cooperation would require considerable time for 
its consummation, even if taken up at once and pressed forward as 
rapidly as jwssible. 

Under the condition of affairs as we find them to-day, and we can not 
expect any great change in the near future except by Federal legisla- 
tion, the simple exclusion of condemned meat from interstate shipments 
at the abattoir means that it will be sold locally; it will go into the 
hands of innocent parties, lose its identity, and may possibly be shipped 
to other States. The only result that would be reached by the Federal 
inspection, under such regulations, would be to take the diseased meat 
out of the export and interstate trade at the abattoirs and throw it 
upon the local market, to be finally sold for consumption within or with- 
out the State, as the inclination of the dealers may decide. Is it fair 
and just that the Federal Government should conduct an inspection 
which takes the diseased meat from the trade of one x>ortion of its 
citizens and allows it to be sold to other citizens! Is it desirable to 
maintain a great meat inspection service which simply takes the 
unwholesome meat from certain channels of trade and throws it into 
other channels? A service conducted in that wav must soon become a 
byword and a reproach to our citizens, and a reflection upon our intel- 
ligence as a nation. 

The Department has in the past prevented the sale, even for the 
local trade, of the condemned carcasses of animals slaughtered in abat- 
toirs where inspection existed. It has done this by regulations not 
specifically authorized by the law, and by threatening to use its power 
to expose those firms which would deal in that class of meat. As the 
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inspection is extended, however, firms with less reputation and those 
more unscrupulous are involved, and it is becoming more and more 
difficult to protect the consumers. 

NEED OF ADDITIONAL LEGISLATION. 

The facta above referred to indiijate conclusively that more power is 
needed for the proper administration of the meat-inspection service. It 
is not a question of destroying property. The condemned meat need 
not be destroyed, but the owners should be compelled to use it in a 
legitimate manner, viz, in the manufacture of fertilizers and grease. It 
is not proper lor use as human food and it can not be sold for that pur- 
pose, unless this is done fraudulently. To saturate such meat with a 
nauseous compound like carbolic acid, which would enable anyone to 
detect it at once, would not detract from its intrinsic value, but would 
prevent its fraudulent sale. The same may be said of action requiring 
it to be immediately rendered into fertilizer or other similar products. 
There is in my opinion no good reason for allowing compensation in 
such cases, as the owner obtains all that the carcass is actually worth. 
In addition to authorization for the Department to require the proper 
disposition of condemned meat there should be a penalty for failure to 
dispose of it according to tlje Department regulations. 

I would, in addition, suggest that a section be added to the law pro- 
hibiting, in the absence of the inspector, the operation of abattoirs where 
inspection is maintained; and also providingthat such abattoirs should 
be closed on Sunday. These requirements are necessary to prevent 
uninspected meat from becoming mixed with that which has been 
inspected. There are some abattoirs which have shown a disposition 
to kill animals at night, or very early in the morning, or on Sunday, 
without notifying the inspector. It is hardly necessary to add that 
any animals which it is desired for any reason to prevent the inspector 
from seeing at the time of slaughter may be disposed of when the 
plant is operated at such irregular hours. 

The desirability of allowing the niembers of the inspection force to 
have their Sundays free from the duties and cares of this responsible 
and arduous service, except possibly in cases of great emergency, is 
certainly too apparent to need argument. 

Finally, I would urge the addition of a section to this law prohibiting 
the importation of the meat or meat products of any of the domesti- 
cated animals.for consumption in the United States unless the animals 
from which it originated have been inspected by the government of the 
country in which the slaughtering was conducted, and unless the meat 
"s accompanied by a certificate of inspection showing that the animals 
^ere fre^ from disease and the meat sound and wholesome. Such a 
provision is required to protect the health of the people of the United 
States. We have now a great meat inspection service to protect our 
citizens from diseased and unwholesome meat prepared from animals 
slaughtered in this country, but an abattoir in Canada may ship to our 
markets the meat of all their diseased animals, and we have no means 
»f protection. 

.n the same way trichinous hams may be shipped here from Germany, 

• bologna sausage from Belgium or other countries, where it is asserted 

■1^ are made from the flesh of diseased horses and other refuse meat. 

;t can hardly be considered as otherwise than absurd for this Gov- 

ox--nent to maintain such a rigid system of inspection for its domestic 
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Sib : I have the honor to transmit herewith my report for the fiscal 
year ending June 30, 1895. 

Respectfully, Henry A. Kobinson, 

Statistician. 
Hon. J. Sterling Morton, 

Secretary, 



' "WORK OF THE DIVI8ION. 

The work of the Division of Statistics consists primarily in collecting 
through the statistical correspondents of the Department, and after- 
wards preparing for publication, information as to the condition of the 
principal crops of the country throughout the growing season; as to 
the area under each crop, and at the close of the season its yield per 
acre and total product; as to the average date of seeding in the differ- 
ent States; as to the farm values of different i)roducts; as to the quan- 
tities of wheat, corn, and cotton remaining in farmers' or planters' hands 
at certain dates, and various other points. Another regular subject of 
inquiry is that of freight rates on the princii)al lines of transportation, 
the information on this being obtained directly from the carriers them- 
selves and published in the monthly reports of the Statistician. 

When the present Statistician entered uix)n his duties, wheat, corn, 
and oats were the only crops on which detailed estimates as to area, 
product, and value were published. Such estimates had been published 
for certain other crops for a number of years prior to 1889, but from 
that year to 1892, inclusive, they had been omitted. The estimates as 
to rye, barley, buckwheat, tobacco, potatoes, and hay, resumed in 1893, 
were continued in 1894. In the latter year questions in regard to rice 
were included in the circulars sent out to correspondents during the 
months when that crop was growing, and condition was reported fit)m 
month to month, but the returns on area and product were not suffi- 
ciently full and satisfactory to warrant an attempt to make an exact 
estimate on these points. 

STATISTICS OF THE COTTON CROP. 

During the fiscal year under review an effort was made to devote to 
the cotton crop an amount of care and attention more nearly commen- 
surate with its great national importance than it had ever before 

received. 

Ill 
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The preliminary results of the investigation in relation to the cotton 
crop of 1894 were published in the Keport of the Statistician for Jan- 
uary-February, 1895. In September, 1894, the Department solicited 
the cooperation of all the railway and water transportation companies 
operating in the cotton-growing States, with a view to collecting trust- 
worthy statistics as to the crop of 1894 before the opening of the sea- 
son for the crop of 1895, so that planters might have the advantage of 
an assistance which this information could render them in determining 
what breadth of land it might be well to devote to this crop. 

To the courtesy and promptness of tlie Southern transportation com- 
panies the Department is indebted for most of the material upon which 
its estimate was based. Acknowledgments are also due to the South- 
ern cotton mills, which, with remarkably few exceptions, furnished the 
information requested of them, while over three thousand cotton buy- 
ers, merchants, and ginners are entitled to thanks for assistance volun- 
tarily rendered. Reports were also received, through the courtesy of 
the Secretary of the Treasury, from all the custom-houses within the 
limits of the cotton-growing States. 

The Department was thus enabled to obtain the data from which to 
compute the number of bales of cotton in each cotton-growing State 
that were moved by railway or by water from September 1, 1894, to 
January 1, 1895; the number bought by mills between the same dates, 
and the number remaining on plantations and in interior towns at the 
date last named. These three items together, assuming each to have 
been exact, would have given the total crop of 1894, plus any cotton 
that may have been held on plantations and interior towns on Septem- 
ber 1, 1894. The last item of the three, that in relation to the number 
of bales remaining on plantations and in interior towns on January 1, 
1895, was the one on which it was most difficult to obtain exact infor 
mation, since this amount could, in the nature of the case, only be 
roughly estimated ; and it was for this reason, chiefly, that the total 
obtained by this investigation and published in the Report of the Stat- 
istician for January-February, 1895, could only be regarded as prelimi- 
nary. 

A great improvement will, however, be made in this branch of the 
investigation in collecting the statistics for the crop of 1895. Instead 
of relying upon from one to a half dozen correspondents or agents to 
make the estimates for an entire county, each county will be subdivided 
into civil districts or townships and an agent appointed in each who 
will make estimates for his own locality or township, thus insui'ing 
greater accuracy. 

The importance of the preliminary investigation arose chiefly from 
the fact that its results were made known to the planters some months 
before they began seeding for the crop of 1895. The fact that the cot- 
ton States had produced the largest crop in their history, which was 
disclosed by the figures of the Department, placed in a strong light the 
'*/Onnection between low prices and excess of supply, and the timely 
Knowledge of it which these figures furnished had probably much to do 
'"" h the marked reduction apparent in this year's acreage, a reduction 
. Tom 15 to 20 per cent as compared with the acreage of 1894. 

The information published in the same report as to the proportion of 
-o crop forwarded to market up to February 1, 1895, expressed as a 

"^rcentage of the total, both by States and for the whole cotton- 
crowing region, and that relating to quality of the crop, dates at which 
picking closed in the several States, losses from insects and proportion 
of lint to seed was obtained through the statistical correspondents of 
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the Department, to whom a circular on these and certain other x)oints 
is regularly addressed in January of each year, and made returnable 
on February 1. 

The final estimate on the cotton crop of 1894 was published in the* 
report of the Statistician for May, 1895. It embraced the results of an 
investigation as to the number of bales carried by each railway and 
water transportation company between September, 1, 1894, and April 
1, 1895, from all parts of the cotton-growing States to the ports, to 
northern and eastern points, and to other destinations, as to the quan- 
tities bought for consumption between the same dates by mills in oper- 
ation in the South, and as to the quantities remaining on plantations 
and in interior towns on April 1, 1895. The results of this later inves- 
tigation indicated that the quantities remainiugon the plantations and 
in interior towns on January 1, 1895, had been underestimated, the 
grand total being 9,470,435 bales, as against a total of 9,088,000 bales 
obtained as the result of the earlier investigation. The purchases by 
Southern mills during the seven months in question amounted to 046,- 
128 bales, or over 6.8 per cent of the crop. Another interesting result 
of the investigation was to show the distribution of the crop of each 
State, so far at least as to trace the bulk of it to the ports from which 
it was shipped (either coastwise or to foreign countries), or to the prin- 
cipal inland markets in which it was disposed of. 

The facts ascertained through this later investigation were obtained 
from substantially the same sources as those supplied by the earlier 
one, namely, the railway and water transportation companies, the cot- 
ton mills of the South, cotton buyers, merchants, and ginners, and the 
special agents of the Department in the various cotton-producing 
counties. 

The only investigations in regard to the cotton crops of particular 
States, other than that of the Department of Agriculture, were made 
by O. S. Young and H. G. Hester, secretaries of the cotton exchanges 
of Galveston and New Orleans, respectively; and the^e covered only 
the crops of Texas, Indian Territory, and Oklahoma. In the following 
statement the results reached by these investigators are presented in 
c<miparison with those arrived at by the Department of Agriculture: 



StaleH and TerritoricM. 



Texas 

Indian Territory. 
Oklahoma 

Total 



Pepartmeot'H 
estimate. 


0. S. Young's 
estimate. 


H. G. Hester's 
estimate. 


1 Balfit. 
' 3, 073, 821 


1 


Bales. 
3, 114, 826 

104,467 


Bales. 


i 104, 887 




iq /w\i 




lo, UUl 




3 191 709 




3, 219, 293 


3,276,000 





It is believed that the Department had much better facilities for 
obtaining these statistics than either of the above authorities, and that 
much of the excess shown by their figures can be traced to duplica- 
tions. The difference between the results is, however, very small, when 
we consider the magnitude of the totals. 

To aid in making the statistics of this important crop as full and 
accurate as possible, a special agent was appointed, whose acquaint- 
ance with cotton growing and the cotton trade would enable him to 
take advantage of the various sources from which trustworthy informa- 
tion could be obtained. The gentleman employed in this capacity is 
Mr. James L. Watkins, of Alabama. 

Doc. No. 6 8 
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REGULAR ANNUAL INQUIRIES. 

On a number of subjects, aside from those connected with the condi- 
tion and produce of the crops and the areas on which they are grown, 
inquiries are regularly made once a year and the results prepared and 
published. These received the usual attention during tbe fiscal year 
under review. Among them may be mentioned the average weight of 
wool per fleece; the number of stock hogs on hand for fattening on 
September 1, 1894, with their average condition as to weight and size 
and the diseases by which their condition had been affected; the num- 
ber and value of the principal species of farm animals, with their prices 
on farms aud ranches in January, 1895; the quantities of corn and 
wheat in farmers' hands on March 1, 1895, with the quantities retained 
for consumption in the counties where grown, the quantities shipped 
beyond county lines, ,the proportions of merchantable and unmer- 
chantable corn, with the average home value of each ; the quality of 
wheat as compared with an average, the estimated weight of wheat' 
per bushel, and the proportion of tbe wheat on hand grown previous 
to 1894; the condition of farm animals on April 1, 1895, with the num- 
bers, respectively, of cattle and sheep lost by winter exposure and by 
all causes during the twelve months ending at that date, and the num- 
bers, respectively, of horses and swine lost by di&ease during the same 
period. 

Another annual inquiry relates to the health of the people during the 
year ending April 1, with the diseases that have been most prevalent. 
This inquiry was made for the year ending April 1, 1895, in accordance 
with previous custom. Although somewhat outside of the usual line 
of work done by the Division of Statistics, the collection of information 
on this subject is conveniently accomplished in connection with other 
work; and as the information relates more especially to the health of 
the agricultural population (since it does not include the health of the 
city populations) it bears upon one of the most important of the condi- 
tions of agricultural prosperity. There is Tirgent need in the United 
States for increased attention to vital statistics both in town and coun- 
try; and while something more precise than can be obtained through 
the statistical correspondents of the Department of Agriculture is 
much to be desired, it is not at present provided, and until it is, the 
collection of the information referred to may, no doubt, be usefully 
continued. 

TRANSPORTATION RATES. 

The study of the freight charges imposed by common carriers engaged 
in transporting the principal products of agriculture via rail, river, 
lake, and ocean, from the regions of surplus production to those of 
consumption, has been continued during the year and extended so as to 
include the principal commodities by which the farmer is compensated. 

The terms of their charges have been received monthly from officials of 
most of the great transportation lines, and these have been supplemented 
by brief textual explanations of the manner of adjusting charges from 
competing sources of supply to their common markets, with the result- 
ing relations which, when thoroughly understood, allow one rate be- 
tween important points to stand for those upon similar articles between 
thousands of stations. 

The dissemination of accurate information upon these subjects is 
believed to be of great educational value^ and may, it is hoped; assist in 
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bringing to the determination of the great problems a calm and enlight- 
ened judgment that will inevitably result in their final and satisfactory 
solution. 

STATISTICS OF PRICES. 

The collection of information as to the wholesale prices of agricul- 
tural products at a number of our leading cities is a regular and impor- 
tant part of the work of the office. The importance of authentic records 
of prices, covering considerable periods of time, is constantly making 
itself felt in connection with the economic discussions of the day, and 
the collection and preservation of authentic data in regard to the prices 
of agricultural products in our principal markets is a manifestly appro- 
priate function for an office that exists for the collection of agricultural 
statistics. 

In addition to the statistics of farm prices of cereals, potatoes, sweet 
potatoes, hay, cotton, and leaf tobacco published in the report of the 
Statistician for December, 1894, the same number of that report con- 
tained a table of wholesale prices of the principal agricultural products 
at leading cities in all sections of the United States from the lakes to 
the Gulf of Mexico and from New England to the Pacific Coast*. A 
similar table, but for different dates, was published in the report for 
March, 1895, and in the same number appeared an article reviewing 
the course of prices ior wheat from 1865 to 1894, inclusive, with tables 
giving the farm values by States and the prices in some of our principal 
markets for the thirty years in question. 

Another article on the prices of wheat appeared in the report of the 
Statistician for May, 1895, the prices reviewed in this case being those 
of the English markets, the period covered embracing the one hundred 
years ending with 1894. In this article the prices of wheat since 1846 
were comi)ared with the general average of prices for a list of forty-five 
articles embraced in the well-known tables of Mr. Augustus Sauerbeck, 
the fact being shown that the decline in wheat had been much greater 
than the decline of prices in general, as indicated by the articles in 
Sauerbeck's list; and a reason for this difference being found in the 
fact that wheat ''is one of the commodities whose production and trans- 
portation have been most largely cheapened by the progress of modem 
invention and mechanical improvement, coui)led with the fact that vast 
regions in which land of great fertility could be had at a nominal figure 
were available for wheat growing as soon as the cheapening of trans- 
portation brought them within reach of the world's markets.'- 

The subject of prices is included to some extent in other matter pub- 
lished during the year, while the tables on rates of transportation 
published from month to month through the jear under review con- 
stitute, on a closely related matter, a detailed record which now extends 
over many years. 

MISCELLANEOUS STATISTICAL MATTER. 

In connection with the annual statistics of the crops published in the 
Report of the Statistician for December, 1894, the usual meteorological 
record of the st^ason was prepared and was published in connection 
with a review of the conditions under which the leading crops wer^ 
grown and by which their yield was affected. 

Among special articles prepared and published during the fiscal year 
1894-95 may be mentioned the following: "Production and consump- 
tion of rice in the United States j" "Commerce between the United 
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States and Mexico for 1873, 1878, 1883, 1888, and 1893;" "Urban popu- 
lation in the South ; " " Rice production in the United States since 1720'^ 
(for which the statistical data were supplied by Messrs. Talinage — Dan 
Talmage's Sons — of New York, Charleston, etc.); "Consumption of 
wheat per capita in the United States" (a careful analysis of the fig- 
ures on production and distribution since 1867, including, as to produc- 
tion, the returns of the last three censuses); "The wheat crop of the 
world for 1891, 1892, 1893, and 1894;" "Production, imports, and exports 
of potatoes since 1885," and the different articles on prices referred to 
above. 

Tables on our imports and exports of agricultural products were com- 
piled from the reports of the Bureau of Statistics (Treasury Depart- 
ment) on our foreign commerce, and tables comprising some of the more 
important results oi* the census of 1890 as regards our agriculture were 
compiled from the ofiicial reports of the Census Office. 

STATISTICS OF FOREIGN AGRICULTURE. 

Much information was published during the year in regard to the 
agriculture of foreign countries. The reports of the European agent 
of the Department were furnished regularly and published in the 
monthly reports of this office, the report for November, 1894, being the 
only one of those issued during tlie fiscal year which contained no com- 
munication from him. Another special agent furnished, among other 
matter, a report on the use of Indian corn in Germany, which appeared 
in the Statistician's report for October, 1894. 

Other information on foreign agriculture and crops was furnished by 
consular and diplomatic officers of the United States and condensed for 
publication in the monthly reports of the office. Matter from these 
sources appeared in all but three of the numbers of the monthly report 
issued during the last fiscal year. Among the more important of the 
communications received may be mentioned a report on the crops of 
Argentina from the representative of the United States at Buenos 
Ayres; one on the same subject from our consul at the same city, and 
a report on the production of corn, potatoes, legumes, rice, and fresh 
fruit in ItJily from 1889 to 1S93, inclusive, with the imports and exports 
of these products for the same years, from Consul-General Wallace 
S. Jones. 

For the final and corrected statistics of foreign crops tlie best sources 
of information are to be found in the statistical x)ublications of the 
various foreign governments. The compilation of tables from these 
publications and the reduction of the foreign denominations of area, 
capacity, weight, and value to their American equivalents have always 
called for a considerable amount of expert work and continued to do 
so during the fiscal year under review. There is also a considerable 
•\mount of computation incidental to this work, which, though not 
equiring the skill of experts — since it is done under direction — calls 
or a high degree of care and accuracy, as well as celerity of perform- 
ance. Much of the work done in connection with statistics of foreign 
igriculture would have to be performed in compliance with requests 
'or information, even were it never printed, such requests, during the 
sessions of Congress, coming chiefly from members of both Houses of 
hat body. 
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ANSWERS TO INQUIRIES. 

The requests for statistical information coming from Senators, Rep- 
resentatives, and others cover a wide range of topics, domestic and 
foreign, and the preparation of replies in many cases necessitates con- 
siderable research, often including the examination of official docu- 
ments in several languages. In determining the amount of labor to 
devote to the answering of inquiries regard is had to the public impor- 
tance of the information sought, and where a laborious investigation 
seems justified from this point of view, it is usually found practicable 
to give its results a much wider range of utility than would be secured 
by using them only in replying to the inquiry of one individual. 

Tables are now being compiled showing, by States and years, the 
production and value of the principal crops and the number and value 
of farm animals in the United States for the entire period covered by 
the investigations of this Department, and when completed they will 
materially facilitate the work of answering inquiries. 

CATALOGUING, INDEXING, ETC. 

The work of cataloguing and arranging the library, which consists 
of about 7,500 volumes and files of 125 agricultural and commercial 
newspapers and periodicals, is rapidly being completed, and the index- 
ing of materials of statistical value found in the French publications 
has been carried on during the year and might with advantage be 
extended to publications in other languages, if the force of the office 
were adequate. 

STATISTICS OF WHEAT DISTRIBUTION. 

It is the aim of the division to organize all possible sources of infor- 
mation whereby the distribution as well as the production of the prin- 
cipal cereals may be determined with increased accuracy. The insertion 
in the circular dated June 1 of a question in relation to the quantity 
of old wheat on hand on July 1 is noticed below, and efforts are being 
made to obtain trustworthy information as to stocks in elevators and 
elsewhere. 

Under date of January 25, 1895, a circular was addressed to millers 
throughout the United States, so far as their addresses could be 
obtained, making inquiry as to the quantities of wheat ground in their 
respective mills from February 1 to August 1, 1894, and from August 
1, 1894, to February 1, 1895, distinguishing between that which was 
ground for flour and such, if any, as was ground for feed. Another 
inquiry in the same circular was intended to ascertain the quantity of 
wheat in millers' hands on February 1, 1895, separately, that in their 
mills, and any wheat belonging to them which may have been stored 
elsewhere, or which may have been in transitii on the date named. 

Another circular bearing the same date was addressed to individuals 
and corporations owning elevators, and contained inquiries a« to the 
quantities of wheat and flour, respectively, in their respective elevators 
on February 1, 1895. 

The rei)lies to these two circulars are believed to represent numeric- 
ally about 25 per cent of the mills and elevators of the United States, 
and as those heard from include the larger concerns, they, of course, 
represent a much larger proportion of the business done by the mills 
and elevators of the country as regards wheat. Au effort is in progress, 



118 REPORT OP THE SECRETARY OP AGRICULTURE. 

however, to make the Department's list of such establishments com- 
plete, and to secure the cooperation of all their proprietors in furnish- 
ing the desired statistics. A circular dated April 15, 1895, has been 
widely distributed in furtherance of this object, and the number of 
replies thus far received is believed to represent about 05 per cent of 
the mills and elevators of the United States, including establishments 
handling fully 80 per cent of the business done in their respective lines. 
The circular of April 15 is especially directed to completing the list of 
establishments, and obtaining the consent of their proprietors or mana- 
gers to act as correspondents of the Department, the collection of the 
desired statistics being postponed until the list shall have been made 
as full as practicable. 

An investigation as to the average consumption of wheat per capita 
is a part of the work in contemplation, and inquiries will be made in 
regard to the quantities of winter and spring wheat respectively that 
are used for seed. In regard to the average consumption of wheat per 
capita there has been much dogmatic assertion, but evidence of defi- 
nite knowledge is wanting. Deductions have been made on this sub- 
ject by taking the Department figures on production in connection with 
available data on distribution ; but, if we except the figures on exports, 
the data on distribution lack the degree of certainty that would justify 
their treatment as known quantities that can legitimately be used in 
determining the unknown quantity consumed as food. 

ANALYSIS OF THE RETURNS TO AGRICULTURE. 

An investigation was begun in February, 1895, having for its object 
to determine from data furnished by the last census, and obtained from 
various other sources, the proportions in which the net farm value of 
agricultural produce is divided between the three factors of produc- 
tion, labor (including mental with manual labor), capital, and land. If 
the necessary data cjin be obtained in sufficient completeness and dif- 
ferentiated with sufficient distinctness to show the distribution between 
these factors, the results of the study that is in progress will be of 
great interest from an economic point of view. The investigation is, 
however, attended with peculiar difficulties, one of the most formidable 
of which is that of determining what part of the total income from 
agricultural industry is to be regarded as compensation for the farm- 
er's own efforts, including the skill and judgment displayed by him as 
a manager, and what to the advantages in the way of fertility, con- 
venience to market, etc., attached to the land he cultivates. 

The part which is to be regarded as compensation for his capital 
(other than the investment in his land) is approximated by considering 
the average rate of interest on money lent on mortgage security in the 
different States, though even on this point an approximation is all that 
can be expected. The knowledge sought would, however, be so valu- 
able, if satisfactorily attained, that the attemi)t to attain it seems well 
worth an effort; and if it shall be found that the data now collected 
through the census and other agencies are not of a character or in a 
form to lend themselves to a satisfactory solution of the problem in 
question, the experience gained may at least aid in showing precisely 
the information which is wanting, and suggesting a means of securing 
it. The main difticulty will undoubtedly be that of making a clear 
division between that part of the net return which is known as "rent" 
in the economic sense of that word, and that which is economically 
classed as <^ profits" — that is, it will be the difficulty of distinguishing 
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between the income obtained as a result of the possession of land, inde- 
pendent of its improvements, and that obtained as the result of man- 
agement, over and above the ordinary returns to wage labor. 

INOREASINa AMOUNT OF WORK. 

A material increase in the work of the division began during the 
latter months of the jear, and there will be a continued increase in the 
demand for labor during the next year. This is due partly to the new 
plan for the collection of statistics of cotton production, which already 
utilizes the services of about 3,500 correspondents distributed through- 
out the cotton States. Communication must be had with these corre- 
spondents several times a year, the returns tabulated, and, in addition 
to this, various publications of the Department are sent to them. 

Another source of increased demand upon the resources of the divi- 
sion is the new plan for collecting statistics of wheat production by means 
of reports trom millers and proprietors of elevators. Already about 
15,000 correspondents have signified their willingness to make reports 
in regard to wheat, and when it becomes possible to make the list as 
complete as it should be, many thousand more will be added. Communi- 
cation is to be had with these correspondents also, the returns tabulated, 
and various publications sent to them. 

The largest new demand upon the resources of the division, however, 
is coming from the plan of crop reporting by township correspondents. 
There are about 35,0(K) townships in the United States, and if they are 
suitably represented by correspondents to carry out the plan as it has 
been contemplated, the labor of corresponding with them monthly, of 
tabulating their reports, and of sending them publications, will be an 
undertaking of much greater magnitude than any single undertaking 
now carried on by the division. 

For the foregoing threo reasons, the requirements of the work to be 
done are already more than equaling the power of this division to meet, 
and in the immediate future will far exceed that power. A material 
increase in the number of clerks employed is necessary if the regular 
work heretofore done is to be continued, and if, also, the special under- 
takings above mentioned are to be prosecuted with any hope of success. 

In obtaining returns from correspondents, and in distributing reports 
throughout the United States and in foreign countries, the use of the 
mails has grown to large proportions. The synopsis of the monthly 
crop report has been sent to about 121,700 persons — a total of about 
1,400,400 copies for the year, and the full report has gone to nearly 
20,000 persons — a total of nearly 240,000 copies, during the year. Over 
16,500 crop reporting circulars have been sent to over 2,300 addresses of 
State and county correspondents monthly, making for the year nearly 
200,000 circulars to 27,000 addresses, and a large i)ercentage of these 
circulars were returned to supervising correspondents and to the office 
with reports. Cotton reporting has necessitated circulai'S for returns 
from about 20,800 addresses during the year, duplicates being counted, 
and of this number the returns were a large percentage. Besides tbis, 
8,000 reports have been sent to cotton corresi)ondents. In the ]>repara- 
tion of the plan for reporting wheat production through millers and 
proprietors of elevators, circulars have been sent to about 90,000 
addresses. The distribution of various reports, in addition to tliose 
mentioned, approximated 50,000 copies. In all, the circulars used in 
crop reporting and the reports distributed amounted to upward of 
2,000,000. 
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CORRESPONDENCE. 

There were received and recorded betweeu Juue 30, 1894, and Jnly^l, 
1895, 4,044 letters requiring answers, and there were sent out 5,014 let- 
ters. Of the outgoing mail, 1,687 pieces were classed as general cor- 
respondence; 838 pertained to the work of the county correspondents; 
G46 to cotton statistics ; and 1,843 to State agents and freight-rate work. 
The work done in connection with this correspondence includes record- 
ing, sorting, and referring of letters received; the press-copying and 
dispatching of all outgoing matter; indexing; and tiling of all letters 
received. 

The above statement of mail received is exclusive of circular and 
other unrecorded matter. 

The work of correcting and revising the synopsis and other minor 
mailing lists has been prosecuted as opportunity permitted, and the 
additions have been if anything more numerous than usual. The 
demand for the monthly crop reports seems to be increasing. 

X BOARDS OP TRADE CONFERENCE. 

When the National Board of Trade met in Washington in January, 
"a committee was appointed to confer with the Secretary of Agricul- 
ture and the Statistician with a view to improving the present system 
of agricultural reports, so tliat they should become more complete and 
reliable as a basis of information concerning the growing and harvested 
agricultural staples of the United States." This committee, after con- 
sultation with the Secretary, being so empowered, issued a call for "a 
conference with his Department by representatives of the leading com- 
mercial bodies of the United States actively engaged in handling 
agricultural products," to be held in Washington April 15. The 
conference met accordingly, in the rooms of the Interstate Commerce 
Commission, and by adjournment in the library of this Department, 
prominent commercial organizations in New York, Philadelphia, Balti- 
more, Cincinnati, Shelby, Toledo, Detroit, Chicago, Quincy, St. Louis, 
and Minneapolis being represented by delegates. A minute inquiry 
into the ])resent methods of the division, and also the methods of crop 
reporting in several European countries, was made, the Statistician 
furnishing a written statement and submitting to a wide range of ques-. 
tions. Discussion of an annual agricultural census, and of the qualifi- 
cations of county bankers and assessors as crop correspondents, 
revealed wide diflfereiices of opinion. Papers by various delegates, 
making a number of suggestions for improvements and supposed 
improvements, were read and canvassed, with the final result that a 
committee of five was selected to ''summarize the salient features and 
ideas that had been presented at this conference and give them to the 
public." That committee subsequently made a report, which after a 
fiill discussion was with a few amendments ado])ted by the entire (con- 
ference, as follows : 

RESOLUTIONS OF THE CONFERENCE ON AGUICULTITKAL RKPORTS. 

This conference, called to consider means by which the crop-reporting service of 
the Department of Agriculture may be improved and the official results ma<le iiuir«) 
satisfactory to the public, beg to submit for the consideration of the honorable 
Secretary of Agriculture the following suggestions : 

That it is the judgment of the interests represented in this conference that the 
'>fficial crop-reporting service shonld be maintained, and that the reports now regu- 
arly issued be continued, with such modifications as hereinafter suggested. 
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(1) That the April report on winter grain be discontinned, bnt that all other 
features now embodied in that report be continued. 

(2) That in all reports concerning acreage of the various crops reported upon, the 
Department give tne area by States in acres, as well as by the percentage of the 
previous year S area. 

(3) Tiiat the Department, instead of having a principal correspondent and three 
assistants in each county, as at present, make an etfbrt to secure the regular service 
of oue or more reporters in each township, all to mak» their reports directly to the 
Department at Washington. 

(4) That in the selection of these correspondents they should not be taken from 
farming classes exclusively, but should include, so far as possible, representatives of 
all classes of rural industry. 

(5) That the Department discontinue the employment (if salaried State agents in 
the regular crop-reporting work. 

(6) That the returns of reserves of wheat, corn, oats, and cotton be had for dates 
representing the close of the crop year; wheat on July 1, oats ou August 1, corn on 
November 1, and cotton on September 1. 

(7) That arrangements be perfected with the United States consular service for 
sending by cable to the Department, on or about the 9th of each month, a statement 
giving the best available information concerning prospects for crops of grain and 
cotton in their respective districts, to be published in connection with the domestic 
crop report when issued. 

(8) Tnat it is the sense of this conference that a law should be enacted punishing 
by fine and imprisonment any employee of the Department of Agriculture who 
divulges to any one outside of the Department of Agriculture any statistical or other 
general information of the Department previous to the time appointed for officially 
presenting the same to the public .x^ 

ACTION ON SUGGESTIONS BY THE CONFERENCE. 

The most important of these modificatioiis was the third, and steps 
were promptly taken by the division to carry ont this recommendation. 
A circular letter was sent to the county officers in all the counties of 
twenty States (specially selected because in them is grown more than 
90 per cent of the country's wheat crop) requesting the nomination of 
two or more residents of each township, so that the Department might 
"communicate directly with the second person named should the first be 
found unavailable." A large majority of those officers obligingly sent 
names as requested, and the Statistician at once addressed the nomi- 
nees, of whom several hundred had already accepted the post of town- 
ship correspondent by the 1st of July, at which date large numbers of 
acceptances were arriving by every day's mail. As fast as those accept- 
ances came, the new corres])ondent8 were requested to furnish crop 
reports for their townships in the same form as the county correspond- 
ents. The progress of the work of townsliip organization in these and 
other States, the assistance rendered by the new correspondents to the 
monthly crop reports of the Department, and the im])rovement in accu- 
racy that may be realized from them, will form an important part of 
next year's report. 

In the line of the fourth suggested modification, a part of the circular 
addressed to county officers nmy be quoted: "it is not desirable to 
limit the names submitted to farmers exclusively. No doubt millers, 
physicians, grocers, and others may be found well qualified for the 
purpose." In the blank accompanying the circular, these officers were 
requested to state the occupation of their nominees; and while the 
nmjority of names returned appear to be of farmers, there is a wide 
diversity of callings among them. 

The aid of salaried State agents has not been given up, for their 
reports are often found useful and sometimes invaluable in supplying 
deficiencies and detecting errors in those of the county correspondents. 
But in the belief that a considerable economy in the cost of this service 
oonld be easily and advantageously introduced^ it lias been decided to 
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cut dowu the number of these agents, selecting the most efficient of 
them for retention. The present fiscal year will show, it is hoped, better 
work from fewer men. 

In the inquiries of the July monthly circular, a question as to stocks 
of old wheat in farmers' hands was added. It is intended to make the 
other inquiries recommended in the sixth suggestion as the dates for 
them come around. 

The work of the division in the line of the remaining suggestions will 
be reported next year. The last, however, is addressed to the national 
law-making power rather than to the Department, and the Department 
can not fairly be expected to urge the enactment called for, though 
altogether in unison with its purpose.^ 

COUNTY STATISTICAL CORRESPONDENTS. 

In the States where reporting by townships has not been brought to 
a smoothly running system, and in the States not yet organized for the 
purpose, the dependence of the Statistician must be, in the future as 
in the past, mainly upon the trained force of county correspondents. 
What the crop-reporting service owes to the zeal and industry of these 
unpaid assistants, how intelligently and faithfully they usually dis- 
charge their onerous duties, it is always a pleasure to bear testimony. 
In order to make their work more valuable to the Department and the 
public, the Statistician has endeavored to give them instructions and 
exercises in precision of thought and expression, where opportunity 
presented itself. ' The hints and directions which have for years 
appeared in the monthly circulars would, it was thought, be of better 
service if collected, fused into a whole and systematized, and improved 
by some additions. The result was a pamphlet Manual of Instructions 
to Crop Correspondents, printed in April, a copy of which has been sent 
to every reporter for the division. The scope of the questions in the 
circulars has also been extended. In past years correspondents have 
sometimes been asked to estimate the ^'prospective yield" per acre of 
an important crop; this has now been made the rule for all leading 
staples, and along with his prospective yield the correspondent has 
been asked also to give the 'Miormal" or full yield of the crop in his 
county, so that the knowledge of what product per acre corresponds 
to the condition he calls 100 might be a check on the condition figure 
actually furnished by him. That the normal yields of difterent parts 
of the country, when combined into an average for the whole country, 
would give a very definite and approximately constant quantity, was 
shown in 1892 in a computation by the then Statistician; and it is 
believed that if the reporter is again and again confronted with the 
question of how many bushels or pounds per acre his 100 of condition 
means for him, his figures for "normal" yield will come to be of impor- 
tant service in giving the reports of the Department a more definite 
and practical character. 

During the fiscal year under review the number of resignations on 
the part of county correspondents was much larger than in years past, 
owing chiefly to dissatisfaction at the withholding of the postage stamps 
formerlj'^ allowed them. The vacancies thus created have, however, 
been filled in most cases, and the corps is therefore almost as strong in 
point of numbers as it was a year ago. It is worthy of consideration 
whether the Department may not be able to recognize in some more 
specific way than heretofore the services of its faithful correspondents, 
HAj for example, by the conferring of formal acknowledgmeDts for length 
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and efficiency of service, something like the diplomas conferred by an 
institution of learning. Their requests for documents, or for anything 
which the Department has for distribution, should, of course, receive 
prompt and cheerful attention, and in every other way i)ossible they 
should be made to realize the high estimation in which their services 
are held. 

THE STATE AGENTS. 

Great efforts have been made during the past year to bring to a 
higher state of efficiency that part of the office force which has been in 
charge of agents appointed to cover separate States. Experience hav- 
ing indicated the practicjibility of consolidating two or more States 
under one agent without any impairment of the service rendered, such 
a course, as noted elsewhere, has been adopted. This resulted in a 
saving of about one-third of the amount formerly paid out to main- 
tain this service, and permitted an increase in the salaries of the most 
deserving agents. Further experience seems to have amply demon- 
strated the wisdom of the change. Better results are now secured 
than at any time in the past, and there is a constant tendency toward 
a higher i)lane of efficiency. 

This tendency will no doubt be still further promoted by the applica- 
tion of the system of competitive examinations to this branch of the 
service and by your own policy of making efficient service the sole con- 
dition of permanency in the tenure of office. 

A function which might with advantage be assigned to the State 
agents if their salaries were made commensurate with the time its per- 
formance would require is that of exercising an active supervision over 
the work ot* the statistical correspondents. If such an arrangement 
were made it would become their duty to visit from time to time the 
various counties within their respective districts, observe for themselves 
the agricultural conditions ])revailiug therein, inquire as to the normal 
yield of each of the principal crops, form their own opinion as to this 
afad other points of interest in connection with the duty of crop report- 
ing, confer with the correspondent and his assistants and report as to 
their apparent competence and interest in their work, and if necessary 
suggest the names of more suitable men whose services as correspond- 
ents they might find to be obtainable. 

In their conferences with correspondents and their assistants the 
agents would give any instructions and suggestions likely to be useful 
in increasing the efficiency of their service and securing uniformity 
of method among the correspondents of their respective districts. 
They would endeavor to ascertain the extent of the eft'ort made by each 
correspondent to obtain the information on which to base his reports 
from month to month, and especially those reports which furnish the 
data for the annnal crop estimates of the Statistician, and for the 
annual statements as to number and condition of farm animals, quan- 
tities of wheat and corn in farmers' hands, etc. They would also 
inquire as to the method adopted by corresi>ondent8 in making their 
various estimates, and by comparison wouhl become acquainted with 
the differences between these methods, and would be able to call the 
attention of all the correspondents in their respective districts to any 
method whi(*h might seem to them to have su])erior merit. 

Not only would each agent have opportunity to become acquainted 
with the best methods in use in his own district, but the whole body 
of them could meet together from time to time in Washington for 
com|)arison of views and experiences, and for conference with the 
Secretary of Agriculture, the Statistician, etc. 
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NEED OF BETTER ACREAGE RETURNS. 

It may not unreasonably be hoped that by the use of returns on con- 
dition, and of returns at the same time on expected and standard 
yield, to serve as a check upon the others in the case of the more 
important crops, a higher de^ee of efficiency in the crop-reporting serv- 
ice may be attained, particularly after the township organization 
shall have been completed and the productive areas of the country 
more minutely and thoroughly con vassed. But the i)roblem of acreage 
determination will still remain unsolved. With the means now at the 
command of the Department it has no choice but to continue as it 
began in estimating this vitally important factor; to base each year's 
return upon that of the year before, as it in its turn was based upon the 
one preceding it, and so on back to a census year; if the census deter- 
mination was two, five, or ten per cent in error, to have every year's 
report two, five, or ten per cent in error in the same direction; if there 
was an error about any comparison of a year with the year before it, to 
have that error enter with full force, affected only by such other errors 
of similar kind as may come to be added to it, into every report till the 
decade is out. That these are real and not merely possible evils the 
wide divergence between the figures of this Department and those of 
the Tenth and Eleventh Censuses for crop areas bear too eloquent wit- 
ness. The remedy for such evils has been nowhere better pointed out 
than in your own address of welcome to the Boards of Trade confer- 
ence on the 15th of April : 

Fully and perfectly I am aware of the many 8hortcominp:8 of the methods hereto- 
fore employed by the Statistical Division of the Department of Agriculture. There 
are some fundamental fallacies in the methods which ought to be eradicated. 
These fallacies have existed from the time that thip system was inaugurated. Prin- 
cipal, it seems to me, among these is the fact that the census acreage, for wheat for 
instance, is carried from one census year to another, the county being weighted 
for that amount of wheat, whether it may treble that amount or reduce it a third or 
two-thirds; and I can not for the life of'me see, with that underlying fallacy, how 
you can approximate facts very readily or successfuUy. It seems to me that we 
ought to have a crop census. We can never approximate the facts as to the various 
crops until we do have that census. It has been objected to by many on the ground 
that it would be altogether too expensive. Some months ago I laid that subject 
before the President of the United States, and after a good deal of thought and 
deliberation he said that ho believed that it was about the only way to arrive at 
the truth, or to api)roximato the truth, as to the various crops of this country. You 
are all aware of the fact that that is the method in the United Kingdom of Great 
Britain. My friend the Statistician, Mr. Henry A. Robinson, suggested that plan 
last year, and lie also suggested that he thought it could be inaugurated and per- 
haps carried out at an expense of $500,000 per annum. That is declared to be by 
many too small a sum of money. But admitting that it would cost three times that, 
if we are in pursuit of truth and desire to arrive at the facts or approximate the 
realities in the case, $1,. 500,000 is not too much to expend in regard to tnis one avoca- 
tion of mankind upon which all other avocations depend. 

//an AaBICULTURAL CENSUS. 

However valuable the results which may be attained by efforts to 
improve and perfect the present system, they can never possess the 
degree of certainty which would attach to the returns obtained by the 
census method, especially if the latter were perfected as it would be 
if the census of agriculture were taken every year; and nothing leas 
than this degree of certainty ought to be accepted as the final aim 
of endeavor in this particular field of statistical work.\^ 

For I he population and wealth of the country and various other mat- 
ters dealt with in the decennial censuses a return once in ten years may 
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be safficient. The statistics of populatiou are supplemented by annual 
records of immigration, and the figures on this subject, coupled with 
estimates based on the laws of natural increase fairly deducible from 
the returns of successive censuses, afford a basis for a very close approx- 
imation to the total population of the country at any given time. As 
regards the iK)pulation of particular States and cities, this, in many 
cases, is ascertained by the local authorities for points of time lying 
between the national enumerations. For many of our smaller industries 
a decennial return may be sufficient for all practical purposes. There 
are others in which acensus oncein five yearsor ofbeneris probably desir- 
able, and certainly in the case of agriculture there is an undoubted 
demand for an annual ascertainment of the more important facts. The 
interest with wbich the statements published by the Department of 
Agriculture are looked for month after month and year alter year affords 
a sufficient proof of the existence of this demand, and the criticisms to 
which these statements have always been subjected show that the 
demand is one which mere estimates can not satisfy, however broad the 
basis on which they rest. The system of township reports may com- 
mand more confidence than iias been reposed in the system heretofore 
in use, but it is not likely to be accepted as final, nor is it desirable 
that it should be. 

The fact that agriculture (using the word in its broadest sense) i.s the 
great source not only of food products but of the greater part of the 
raw materials of industry, partly a<;counts for the exceptional interest 
with which its results are watched by the commercial world; but there 
is another circumstance that gives exceptional importance to precise 
and trustworthy information as to the results of agricultural activity 
for every season, namely, the uncertainty to which these results are 
liable on account of their large dependence on conditions entirely beyond 
the control of human skill. In a manufacturing industry the work that 
will be accomplished within a year by employing a given plant and a 
given number of operatives can be very accurately estimated, but in 
agriculture two farms of equal size and fertility, equally well equipped 
and equal also in the amounts and qualities of the labor employed upon 
them, may yield the most widely differing results solely on account of 
having been subjected to diflerent conditions of weather. And while 
there is a vast difference between seasons, taking the country as a 
w^hole, so that the total crop of corn, wheat, or auy other agricultural 
product may one year be very short and the next extremely abundant, 
there are, in either bad seasons or good ones, important local differences, 
due to weather and other local conditions. For such reasons as these 
a census of agri(!ultural production taken only once in ten years can not 
be accepted as giving an accurate idea of the average annual produce of 
agriculture, either for the country as a whole or for the different sections 
or States thereof. The season may have been more or less exceptional 
in the census year; and if that is not true for the country as a whole, it 
is almost certain to be true for considerable i)arts of it. 

^DEFECTS OF THE DECENNIAL CENSUS. 

In the case of agriculture, therefore, the results of a decennial census 
would be subject to a serious defect, however accurately they might 
give the facts of the particular year to which they referred. But it is 
an almost inevitable result of the decennial system that the censuses 
taken under it will be seriously wanting in accuracy, for the reason that 
the work of such a census, whether in the collection of its i>rimary data 
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throughout the country or iu then* collation and consolidation in the 
Census Office at Washington, must be done in the main by untrained 
and inexperienced persou8.\A few of those engaged in the work of one 
census may be available, after a lapse of ten years, for the next, but it 
is a lucky chance if these are highly efficient. A capable employee 
who finds a place in some other branch of the Government service 
during the interval may again be avaiUible, but one who has been left 
to private opportunities for emi)loyraent will probably not be tempted 
away by any ordinary position which the Census Office can offer. In 
this case the abler he is and the more desirable it is to secure his serv- 
ices the smaller is the chance that it will be possible to get him. 

If, however, the statistics of agriculture were collected annually, and 
those of manufactures, mining, and fisheries as often, say, as once in 
five years, there would always exist a considerable body of persons 
possessing experience and skill in the different branches of statistical 
work, and the force necessary for the decennial census of population 
could be drawn largely from this source. Substantially all of the neces- 
sary directive work of the Census Office could, in fact, be thus put at 
once into experienced and competent hands, and the extra force which 
would have to be employed for the decennial work would fall promptly 
into line under suitable guidance, just as new recruits take their places 
in the ranks when the skeleton of an efficient military organization is 
already in existence. 

In the work of taking a census and preparing its results for publica- 
tion defects in the form of scliedules, or in methods of operation, are 
often brought to light. If another census were taken in the succeed- 
ing year such experience would be promptly turned to account and the 
needed improvements made. But by breaking up the office at the con- 
clusion of each census, no one, from the Superintendent down, knowing 
who are to have charge of the next, such lessons of exi)erience must in 
most cases be lost. 

That the census taken under present conditions is seriously defective 
is not, however, merely a conclusion reached by reasoning from the 
premises. It is, unfortunately, only too well established on the evi- 
dence of men familiar with the details of census work, to say nothing 
of the internal evidence sometimes furnished by the figures themselves, 
of which many examples could readily be adduced. The question of an 
annual census of agriculture, or at least of the more important facts of 
agricultural i)roduction, is therefore not merely a question of obtaining 
accurate statistics of agriculture more frequently than we now do. It 
is, on the contrary, a question of obtaining every year more accurate 
statistics than we can hope to obtani at all under the decennial system. 
From this point of view a quinquennial census of agriculture would be 
a material improvement on a decennial one, since it would aid in retain- 
ing a limited number of experts in permanent service, while the work 
of a biennial one might, perhaps, be so distributed as to give i>erma- 
nence to the larger part of the force employed, thus securing the benefit 
of expert work in quite a satisfactory degree. A biennial census, too, 
with estimates for the intermediate years, woul(J no doubt go far 
toward registering the variations iu the crops due to differences in the 
character of the seasons, although it might easily happen that a year 
of exceptional scarcity, or one of exceptional abundance, would fall in 
the interval between two censuses, and thus fail to have its crop results 
recorded. While an annual census of agriculture is most to be desired, 
a series of biennial ones would undoubtedly afford great advantages as 
compared with one taken only once iu a decade. 
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SCOPE OF THE CENSUS. 

It would be necessary to avoid attempting to make an annual or bien- 
nial census cover too wide a range of inquiry. The most imx)ortant item 
would be that of crop areas. If these were known the estimates fur- 
nished by crop correspondents, in the form of condition as compared 
with a normal, and of actual bushels, etc., per acre as a check, would 
be capable of furnishing excellent results; but since area has no stand- 
ard for comparison, and finds many ways of slipping beyond the grasp 
of the statistician for computing it, there is no dispensing in its case 
with the method by aggregation of particulars; and the more often this 
can be done the more often the facts can be known. The other agri- 
cultural data to be collected by the enumerators should be such as can 
be collected at the most advantageous time for the census of areas, and 
their collection should be held always subordinate to this leading object 
of the census. 

While product of the principal crops, stocks of grain on hand, num- 
ber of live stock, ^nd, perhaps, some additional items could no doubt 
be obtained on the same schedules with areas and without any great 
addition to the cost that would be involved in collecting areas alone, 
it would be desirable to make the inquiries of an annual census as few 
and as direct and simple as practicable. One object to be gained by 
doing so would be to reduce to a minimum the difUculty of filling the 
schedules, so that after the system. was once fairly under way a large 
pro|)ortion of our farmers might fairly be expected to fill out and return 
schedules sent to them by mail, thus greatly reducing the cost of the 
census work. Another would be to keep the work of examining, collat- 
ing, and consolidating tlie returns within manageable proportions and 
reduce to a minimum the time required for its completion, while keep- 
ing the necessary office force, and consequently the necessary expense 
for this part of the work, within as narrow limits as would be compati- 
ble with its efficient performance. 

Inquiries as to the quantities and values of minor products, as to the 
value of farms, the areas of improved and unimproved land, respec- 
tively, which the farms contain, the numbers and values of the more 
important kinds of agricultural implements in use, the total value of 
farm implements in general, and various other topics properly included 
in a complete agricultural census could be made as now once in a 
decade; or if it were found convenient to make them more frequently 
in connection with the annual censuses of the principal crops they 
might be made as often as once in live years. Various special investi- 
gations in relation to the economics of agriculture could be undertaken 
from time to time, such as inquiries into the causes of low prices in the 
case of certain important products, into the relation between prices 
received by the producer and those paid by the consumer, and into the 
comparative cost of production under different conditions and with 
agricultural equipments of dift'erent degrees of efficiency; or the full 
censuses of agriculture, whether takrn once in ten years or oftener, 
could be made to embrace such inquiries ; and an office which, like this, 
is constantly dealing with agricultural conditions and constantly in 
touch with the agricultural interests of the country, would be in a 
specially advantageous position for tlie framing of such schedules as 
would elicit information of real significance and value from an economic 
point of view. 

It was pointed out in last year's report that for the work of taking 
an agricultural census the Department of Agriculture would possess a 
great iuiti^ »d vantage in having in its county oorrespoudeiits a body 
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of men for the most part especially well qualified for the work of 
collecting the requisite information. This advantage has since been 
increased by the addition of the large body of township correspondents 
already referred to, and will be increased still further as their number 
receives further accessions. The taking of annual censuses would not 
obviate the necessity for the services which the statistical correspond- 
ents now render gratuitously in reporting crop conditions throughout 
the growing season, and the fact that they would receive a reasonable 
compensation for their share in the census work would afford them some 
encouragement in the gratuitous labors performed during the remainder 
of the year. It would also diminish the difficulty of finding In every 
agricultural township some competent person who would be willing to 
assume the task of making the gratuitous monthly crop reports. 

COST OF THE CENSUS. 

• 

In last year's report it was suggested that an agricultural census, 
covering such inquiries as it would be desirable to make for annual 
purposes, could be taken — if not for the whole country, at least for the 
more imi)ortant agricultural States or for selected agricultural counties — 
at an expense of $500,000. It would doubtless be desirable, nowever, 
to make the census cover our whole agricultural territory; and to 
repeat what was justly said in your own address of welcome to the 
Boards of Trade conference of the 15th of April last, "If we are in 
pursuit of truth and desire to arrive at the facts or approximate the 
realities in the case, $1,500,000 is not too much to expend in regard to 
this one avoc^ation of mankind upon which all the other avocations 
depend." Indeed, an expense of $2,000,000, should so much prove to 
be necessary, ought not to be considered a fatal objection to the under- 
taking. And whatever might be the expense at the start, there is 
good reason to believe that it would rapidly diminish alter the first 
year. [Not only would the men employed in collecting the information 
and the force employed here in the Statistical Division gain skill and 
efficiency through experience, but the farmers themselves would lejirn 
just what information was expected of them and would prepare them- 
selves to furnish it. It would become habitual with them to notice 
those points in their business about which they were asked from year 
to year in the census schedules, and no good reason is apparent why a 
large ]>roportion of them could not soon be depended upon to fill up 
and return schedules sent to them by mail, thus saving a large i)art of 
the labor and expense incident to a farm-to-farm visitation. In many 
counties or townships the paid labors of the statistical correspondent 
in the distributing, filling up, and collecting of schedules might thus 
be reduced within very narrow limits. It would be only in districts 
having a more than ordinarily illiterate population that a complete 
farm-to-farm visitation would be permanently necessary. 

In brief it may be said, largely in repetition of what was said on the 
same subject in last year's rei)ort, that the use and value of the statis- 
tics now published are the best evidence of the greater use and value 
of data that would be free, and by their mode of collection would be 
known to be free, from the errors, or, at best, the want of certainty, 
necessarily inherent in those which the Department can collect with its 
present facilities; that a frequent census of agriculture, preferably an 
annual one, so far as regards the more important facts of agricultural 
l)roductioii, is the only means by which data i>ossessing the desired 
accuracy and certainty can be obtained ; that the cost of their collec- 
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tion would be amply repaid to the public by the higher character of 
the results achieved; that these results would be a great improvement, 
not merely on the estimates now made by the Statistician of the Depart- 
ment of Argriculture, but upon any statistics which can possibly be 
collected by a census office organized once in ten years for the taking 
of a single census, having but a transitory existence and operated by 
a force whose tenure of office is for the most part still more transitory; 
that the value of the results would be certain to increase from year to 
year, while the cost of obtaining them could be msule to diminish; and, 
finally, that the time required to summarize and publish the facts col- 
• lected would, through the skill, experience, and perfect organization 
gained in connection with annual censuses, be reduced to a minimum, 
thus enhancing the value of the results attained by assuring prompt- 
ness in their publication. 

APPOINTMENTS BY COMPETITIVE EXAMINATION. 

In your last annual report it was stated that the Secretary of Agri- 
culture had called for examinations before the United States Civil 
Service Commission for the purpose of filling the then existing vacancy 
in the office of assistant statistician and also selepting chiefs of sections. 
These examinations were held, and the Department as well as the 
Commission may fairly be congratulated on the results. The two 
examinations were held together, occupying two days, namely, the 16th 
and 16th of January, 1896. They were especially designed to ascer- 
tain the fitness of the candidates for the important duties of the posi- 
tions to be filled, being for the most part, besides the personal questions 
tending to show, among other things, their previous training and expe- 
rience, a test of the sufficiency of their mathematical equipment and 
their theoretical and practical knowledge of the science of statistics. 
In the case of the candidates for assistant statistician questions on the 
literature of statistics were also included. 

On the announcement of the results of the examinations the suc- 
cessful candidates received their provisional appointments; Mr. Henry 
Farquhar being appointed assistiEint statistician, while Mr. George K. 
Holmes was placed in charge of the crop-reporting section, and Mr. 
Harry T. Newcomb in charge of the section of freight rates. Mr. Edwin 
S. Holmes, another of the appointees, has since been placed in charge 
of the section of compilation. After satisfactorily serving the proba- 
tionary period of six months prescribed by the law each of these gen- 
tlemen received his permanent appointment. The division has been 
substantially strengthened by these important additions to its force. 
It is believed that never in the history of the office have the efficiency 
and discipline of the clerical force been higher than at the uresent time. 

Doc. No. 6 ^9 
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Exx>eriment Stations for the fiscal year ending June 30, 1895. 
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Director. 
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SUPEBVISION OF BXPBNDITUBES OF EXPEBOCENT STATIONS. 

'Hie act of Congress making appropriations for this Department for 
the' past fiscal year contains the following clause in the paragraph relat- 
ing to the agricultural experiment stations : 

And the Secretary of Agriculture shaU prescribe the form of the annnal financial 
fitatemeut required by section three of the said act of March second, eighteen hun- 
dred and eighty-seven ; shaU ascertain whether the expenditures under the appro- 
priation hereby made are in accordance with the provisions of the said act, and 
shall make report thereon to Congress. 

As soon as practicable after the passage of this act, the required 
schedules, together with blanks for tabulating accounts, were prepared 
and distributed to the experiment stations. In order that the Depart- 
ment might have accurate and complete information regarding the work 
Mid expenditures of the stations as the basis Aht the report of the Sec- 
retary to Congress, it was decided that the stations should be visited 
by representatives of the Department. Inasmuch as a report would 
under the law be confined to the fiscal year just ended, it was not 
deemed proper to begin the visitation of the stations until they had 
had an opportunity to arrange their plans for the expenditures of that 
year. Moreover, since Congress gave this office no additional ftinds, 
the work involved in its new supervisory relations to the stations had 
to be arranged with reference to avoiding the interruption of other 
regular duties. Up to the end of the fis^ year thirty-five stations 
were visited. 

In connection with these visits inquiries were made regarding the 
general management of the stations and their relations to the land- 
grant colleges. Their methods of keeping accounts were also examined 
as far as practicable. Conferences were held with the station officers 
and members of boards of control in which not only financial policy, 
but also lines and methods of work were discussed. In this way maeh 
information regarding the work of the stations which will be of the 
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highest value to this oflBce was obtained. Personal acquaintance was 
formed with many station workers and a clear understanding of the 
local conditions under which the stations are administered was secured. 
The representatives of the Department were everywhere cordially 
received and every opportunity was afforded them to obtain such full 
information as they desired. It was generally agreed that frequent 
visits from representatives of the Department would enable the stations 
to gain such advice and assistance as was contemplated when this 
office was established, would bring the Department into more cordial 
and sympathetic relations with station workers, and would in many 
localities strengthen station officers in their efforts to so conduct the 
stations as to make their work of greatest benefit to agricidture, and 
prevent the use of public funds in ways not contemplated by the law. 
A considerable number of the stations have not yet been visited, and 
many of them have not rendered their financial reports which under 
the law are not due until February 1, 1896. A complete report on 
their work and expenditures during the past fiscal year is therefore 
not possible at this time. This will, however, be prepared as soon as 
practicable, for transmission to Congress. In a general way, it may be 
said that the investigation of the work of the stations thus far made 
clearly indicates that even tbe poorest of our stations have done con- 
siderable work of practical benefit to the farmers of their communities, 
and that in many cases the services of the stations already rendered 
have been of very great value to practical agriculture. The greatest 
hindrances to successful station work have arisen in those communities 
which have failed to appreciate the fact that the stations are primarily 
scientific institutions, and that while they should always keep steadily 
in view the practical results to be attained, they will render the most 
permanent benefits to agriculture by making thorough investigations 
based on scientific principles. Badly planned and superficial work 
may give showy results for a brief season, but in the end is much more 
likely to bring disappointment and failure. 

The necessity of permanency in the work of the stations and in the 
tenure of office has also not been sufficiently appreciated. Frequent 
changes in boards of management and station officers have caused 
rapid changes in the policy and work of a number of the stations, 
which have either prevented their carrying out any thorough inquiries 
or discouraged the attempting of important investigations. The proper 
relations wbich should exist between the station and the college of 
which it is a department have not in all cases been understood. As a 
result, persons employed in both college and station have in a number 
of instances been given so much work of instruction that they have 
been unable to efficiently conduct experimental inquiries. In some 
cases the institutions with which the stations are connected are almost 
wholly supported from the funds derived from the National Treasury 
under the acts of March 2, 1887, and August 30, 1890. Inasmuch as 
nhese funds are not intended to provide for all the requirements of 
colleges and stations, such institutions have necessarily departed from 
a strict observance of the law. In all such cases the office has pointed 
)ut the necessity for the State to supplement the funds given by Con- 
gress, and has insisted that the Federal laws shall be observed. It is 
*^elieved that this Department may contribute toward a clearer appre- 
ciation of the duties of college and station officers in these and other 
regards, and may help to bring the local communities to realize more 
ruUy the importance of contributing from their own means to build up 
<)trong institutions for the benefit of agriculture. 
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Congress baying renewed the provision for the sapervision of the 
expenditures of the stations by this Department in the appropriation 
act for the current fiscal year, and having given tbis office additional 
funds, it is planned to continue the regular visiting of tbe stations. 
The work involved in making visitations, tabulating the reports ren- 
dered by tbe stations, and preparing a suitable report of their opera- 
tions and expenditures involves so much extra labor tbat some addition 
to tbe working force of the office will be required. Funds for tbis 
purpose were included in tbe appropriation for tbe maintenance of tbe 
office during tbe current fiscal year. 

PUBLICATIONS. 

During tbe year tbe office issued 25 documents, aggregating 2,163 
pages. Tbese include 12 numbers of tbe Experiment Station Record, 
with a classified table of contents and a detailed index, 5 bulletins, 7 
farmers' bulletins, and 1 circular. Articles and tables aggregating 93 
pages were also prepared for tbe Yearbook of the Department. 

The sixth volume of the Experiment Station Record comprises 1,121 
pages and contains abstracts of 295 bulletins and 42 annual reports of 
55 experiment stations in tbe United States, 78 publications of tbe 
Department of Agriculture, and 542 reports of foreign investigations. 
The total number of pages in these publications is 28,756. Tbe 
total number of articles abstracted is 1,643, classified as follows: 
Chemistry, 96; botany, 53; bacteriology, 1; zoology, 5; meteorology, 
86; air, water, and soils, 87; fertilisers, 95; field crops, 398: horticul- 
ture, 155; forestry, 22; seeds and weeds, 37; diseases of plants, 110; 
entomology, 99; foods and animal production, 182; veterinary science, 
62; dairying, 113; technology, 6; agricultural engineering, 32;^ statis- 
tics, 65. Classified lists of articles, in some cases with brief abstracts, 
are also given in each number. The aggregate number of titles thus 
reported is 2,104. Tbe new arrangement of matter in tbis volume of 
the Record, by which all abstracts and titles are grouped together under 
one series of classified topics, and the larger use of brevier type, make 
it possible to put a considerably greaiter amount of matter in the same 
space. This arrangement also makes the Record more convenient to 
use as a work of reference. Special articles contributed by eminent 
foreign workers in agricultural science were translated in tbe office and 
published in the Record, as follows: "Nitrification in arable soils,'' by 
P. P. Deheraiu; "Heat equivalent of the nutrients of food,'' by F. 
Stohmann; "Agricultural investigations in Switzerland," by A. Crete, 
and "The physical properties of the soil," by Ewald WoUny. Similar 
contributions by American specialists are as follows : " American diges- 
tion experiments," by W. H. Jordan, and "Forage plants of secondary 
or undetermined importance for the Southern States and the composi- 
tion of forage plants grown in the South," by S. M. Tracy. There are 
condensed accounts of tbe proceeding of the eleventh annual conven- 
tion of the Association of Official Agricultural Chemists and of tbe 
eighth annual convention of the Association of American Agricultural 
Colleges and Exx)eriment Stations. The volume also contains a num- 
ber of editorials on topics deemed of special interest to investigators of 
agricultural science, and under the bead of "Notes" facts regarding the 
current work of tbe stations, changes in tbeir working corps, additions 
to tbeir equipment, new legislation affecting tbeir work, etc. 

In the preparation of material for tbe Record during tbe past year the 
office has haid to a greater extent than ever before the cooperation of 
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the scientific divisions of the Department. At the request of the Asso- 
ciation of Official Agricultural Chemists the accounts of methods of 
analysis prepared by the abstract committee of that association are now 
published in the Eecord instead of being incorporated, as formerly, with 
the proceedings of the association. 

The demand for the Experiment Station Eecord has steadily increased 
in spite of the fact that unusual pains were taken during the past year 
to restrict the circulation. This publication is no longer included in the 
lists of publications of the Department offered for general distribution. 
The matter contained in the Eecord is made up especially to meet the 
needs of investigators and students in agricultural science, and it is 
expected to supply the demand for popular information regarding the 
work of experiment stations and similar institutions by means of other 
publications. The number of requests for complete sets of the Eecord 
has greatly increased of late. As the earlier volumes of the Eecord are 
now out of print it will hereafter be impossible to furnish complete sets 
even to libraries or scientific institutions. 

The proceedings of the seventh and eighth annual conventions of the 
Association of American Agricultural Colleges and Experiment Sta- 
tions (Bulletins Nos. 20 and 24) contain, in addition to the proceedings 
of the convention, papers, addresses, and reports on a number of sub- 
jects of interest to students and investigators in agricultural science. 

Methods and Eesults of Investigations on the Chemistry and Econ- 
omy of Food (Bulletin No. 21), by W. O. Atwater, Ph. D., special agent 
of this Department in charge of food investigations, summarizes the 
results of inquiries as to the nutritive value and i)ecumary economy of 
food and indicates questions now demanding study, as well as desirable 
methods of investigation. "Among the results of inquiry dwelt upon 
are the chemical composition of materials used for the food of man, the 
jHToportion of nutritive ingredients, their digestibility, their fuel values, 
the ratios between their values for nutriment and their cost, the kinds 
of food and proportion of nutrients best adapted to the demands of 
people of different classes and occupations, the errors of our food econ- 
omy, and the sociological and agricultural bearings on the subject." 
While this bulletin is by no means a complete summary of investiga- 
tions on human foods and nutrition, it comprises a larger amount of 
systematically arranged data from American and foreign investiga- 
tions on the subject than has hitherto been published in the English 
language. 

Agricultural Investigations atEothamsted, England, during a period 
of Filly Years (Bulletin No. 22), by Sir Joseph Henry Gilbert, M.A., 
LL. D., F. E. S., etc., comprises six lectures delivered by the author in 
iccordance with the provisions of the Lawes Agricultural Trust under 
che auspices of the Association of American Agricultural Colleges and 
Exx)eriment Stations in November, 1893. In this publication the dis- 
inguished coadjutor of Sir John Bennett Lawes has given "the only 
*,ondensed, carefully prepared, and authorized review" of the impor- 
tant investigations carried on at Eothamsted during a full half century, 
nasmuch as the original rei>orts of the Eothamsted investigations com- 
yi-ise 120 pai)ers, published in various journals and occupying nearly 
r,000 octavo and more than 800 quarto pages, the preparation of a com- 
)lete summary was a work of great magnitude, but of very great use- 
hlness to agricultural science. The value of the bulletin has been 
greatly enhanced by the addition of much material hitherto unpub- 
ished in any form. This is the second biennial course of lectures deliv- 
isred in this country under the provisions of the Lawes Agricultural 
VnxRt. The first course, delivered in Washington, D. C, in August, 
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1891, by Bobert Warington, F. £. S., was published as Balletin No. 8 
of this ofQce, which is now out of priut, an edition of 5,000 copies hav- 
iug been distributed. In addition to this course of lectures Sir John 
Bennett Lawes has distributed to experiment stations in this country 
26 complete sets of published papers on Bothamsted investigations, 
prepared at large cost, and expects to give us as many more. He has 
also sent to experiment-station workers and boards of control 800 copies 
of the outline memoranda of these investigations. 

Organization Lists of Agricultural Experiment Stations and Institu- 
tions with Courses in Agriculture in the United States (Bulletin No. 23) 
contains a list of experiment stations in the United States, with their 
governing boards and working staffs; a list of agricultural schools and 
colleges in the United Stateis, with courses of study and boards of 
instruction ; a list of officers of the Association of American Agricul- 
tural Colleges and Experiment Stations and of the Association of Offi- 
cial Agricultural Chemists of the United States, a list of publications 
received at this office during 1894, Federal legislation affecting agricul- 
tural colleges and experiment stations, and regulations and rulings of 
the Post-Office and l^easury Departments affecting the stations. 

Statistics of Agricultural Colleges and Experiment Stations, 1894 
(Circular No. 27), contains tabulate statements regarding the faculties 
and students of agricultural colleges ; the ])roi)erty, revenues, and equip- 
ment of agricultural colleges and experiment stations; the principal 
lines of work of the stations; and the number of persons employed in 
different capacities. 

Forage Plants for the South (Farmers' Bulletin No. 18), by S. M. 
Tracy, is an illustrated account of the practical results of experiments 
with a large number of forage plants carried on in the Southern States 
by the experiment stations in cooperation with the Division of Botany 
of this Department. 

Barnyard Manure (Farmers' Bulletin No. 21), by W. H. Beal, of this 
office, is a x)opular summary of information regarding the manurial value 
and use of fertilizers obtained from domestic animals. 

The Feeding of Farm Animals (Farmers' Bulletin No. 22), by E. W. 
Allen, assistant director of this office, is a concise explanation of the 
principles on which the rational feeding of farm animals is based, 
together with practical suggestions regarding the selection and prepa- 
ration of rations and tabulated results of analyses of a large number 
of feeding stuffs in common use in this country. 

Foods: Nutritive Value and Cost (Farmers' Bulletin No. 23),by W. O. 
Atwater, special agent in charge of food investigations, comprises a 
careful definition of the technical terms used in rejiorts of food investi- 
gations, tables and explanations showing the nutritive value of common 
food materials and the ways in which they may be combined in dieta- 
ries on the basis of their actual value as food, some general considera- 
tions concerning the pecuniary economy of foods, and suggestions 
regarding wastes to be avoided. 

Peanuts : Culture andUses (Farmers' Bulletin No. 25), by R. B. Handy, 
of this office, includes a brief description of different varieties of the 
peanut, the results of analyses, and statements regarding the cultiva- 
tion of the plant and the uses of the products based on investigations 
at the experiment stations and the practice of the most successful 
growers. 

Sweet Potatoes : Culture and Uses ^Farmers' Bulletin No. 26), by J.F. 
Duggar, of this office, contains x)opuIar statements regarding the cul- 
ture of this plant, the diseases and insect enemies which ravage it, and 
the uses of the products. 
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The Souring of Milk and Other Changes in Milk Products (Farmers' 
Bulletin No. ^) was prepared in this office on the basis of articles by 
Prof. H. W. Conn, of Wesleyan University, and includes a popular 
r^sum6 of the results of scientific and practical investigations regarding 
fermentations of milk and its products and the means of preventing or 
controlling them. 

PUBLICATIONS IN PREPARATION. 

The manuscript of a comprehensive bulletin on the history, cultiva- 
tion, uses, and enemies of the cotton plant has recently be^n completed. 
It was expected that this bulletin would be published during the past 
year, but its earlier completion was prevented by the prolonged illness 
of the specialist engaged to prepare one of the most important chapters, 
which made it necessary to obtain a substitute to do this work. 

A bulletin on the objects and work of the agricultural experiment 
stations in this country has been prepared with special reference to the 
demand for information regarding the stations in connection with the 
exhibit of this office at the Atlanta Exposition. 

Farmers' bulletins on silos and silage, potato culture, sheep raising, 
and the feeding of dairy cows are in different stages of preparation, 
and their publication is expected at an early date. Arrangements are 
being made for other bulletins in this series. As heretofore, it will be 
the policy of the office to seek the cooperation of leading specialists in 
the agricultural colleges and experiment stations in the preparation of 
farmers' bulletins. 

Work has been commenced on a comprehensive bulletin on the corn 
plant along lines similar to those treated in the bulletin on cotton. 
The funds at the disposal of the office during the past year were not 
sufficient to enable it to do more than begin work on this bulletin. It 
is hoped, however, to continue its preparation actively during the cur- 
rent year. 

Keference is made in another part of the report to publications being 
prepared in connection with the investigations on human foods. (See 
p. 77.) 

CARD INDEXES. 

The work on the card index of experiment station literature pro- 
gressed steadily during the past year. The number of cards distributed 
has now reached 9,000. The yearly distribution is about 3,000 cards. 
It is expected that during the coming year this will be increased to at 
least 5,000 cards. At this rate the index can in a comparatively short 
time be brought up to date and its usefulness thereby greatly increased. 

About 125 sets of the index are distributed gratuitously, and 175 sets 
ire printed for sale, with the permission of Congress^ at a price cover- 
ng the cost of printing. This is fixed at $1.25 for division blocks and 
^ides, and $2 per 1,000 for index cards. A number of these extra sets 
lave been subscribed for, the receipts from this source during the past 
/ear being $155.75. 

A card index of articles by station workers in other than station pub- 
ications was undertaken by the office during the past year, and, though 
still incomplete, has shown its usefulness sufficiently to warrant further 
^^orts to enlarge it. A complete index of this kind would undoubtedly 
•e of great value to station workers. Similar indexes, especially of for- 
eign publications, are being made as a necessary part of the routine 
vork involved in the preparation of publications. 
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An index of the new varieties of cultivated plants annually intro- 
duced by horticulturists has been undertaken on the basis of similar 
lists formerly prepared by Professor Bailey, of Cornell University. In 
this work the office has the cooperation of the Division of Pomology. 

BIBLIOGRAPHICAL WORK. 

During the year ending June 30, 1895, 1,134 books and pamphlets, 
mostly publications of experiment stations and similar institutions in 
this and other countries, were added to the library of the office, making 
a total of 7,201. All publications received were acknowledged, stamped, 
and catalogued. At the request of a number of experiment station 
officers a system of exchanges of station publications has been inaugu- 
rated. During the past year many duplicates of station publications 
were received and hundreds of such publications were sent to the sta- 
tions needing them. If the office were provided with sufficient room to 
store back numbers of publications of the experiment stations, it could 
undoubtedly render more useful service to station officers in this direction 
and materially aid them in completing their files of station publications. 

About 2,000 numbers of periodicals were received from the general 
library of the Department and from otber sources, which were recorded, 
distributed to the dififerent members of the office force requiring them, 
and returned to their proper depositories. The needs of the work of 
the office have made it desirable that a list of the works on agricultural 
subjects issued by different publishers should be made and kept up to 
date. Oui* list now includes about 1,000 books and pamphlets which 
have appeared within the last three years. Title and author cards are 
made for these works and the title cards are classified on the plan of 
the card index of agricultural literature published by the office. A 
number of college and station officers have requested that such a list as 
this be regularly prepared and published by the office for the use of 
investigators, teachers, and students. It is thought that with the 
cooperation of the colleges and stations a quite complete list of this 
kind might be prepared. Some work was done during the year in pre- 
paring bibliographies of various subjects at the request of station 
officers for their use in connection with special studies they were making. 

SEED DISTRIBUTION. 

With a view to securing thorough trials of new and rare varieties of 
plants in different parts of the country, seeds of a number of varieties 
of forage plants and vegetables were sent to 40 stations and to a lim- 
ited number of farmers, who agreed to make tests under their direction 
during the season of 1894. Blanks for reports were furnished from 
this office at the close of the season. Widespread drought caused the 
failure of very many of these trials, but some of the stations received 
a considerable number of reports which will be useful in connection 
with their own experiments for determining the value of these plants in 
their respective localities. The present season 22,651 packages of 
seeds were thus distributed to experiment stations and farmers in 36 
States. 

The plan heretofore followed of selecting seeds for this distribution 
from a general list purchased by the Department on account of distri- 
bution through Members of Congress has not been altogether satisfac- 
tory to the experiment stations. A number of the station officers are, 
however, of the opinion that the cooperation of the Department and 
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the stations with a view to obtaining and testing such rare seeds as 
may seem worthy of thorough trial for a series of years in particular 
regions might give valuable results. The Department, through its 
scientific and other correspondence throughout the world, would seem 
to be in a better position than the stations to learn of new or rare 
varieties of plants which might be profitably grown in this country. 
The expenditure of a small sum of money for this purpose might be 
wisely and economically made if the business were committed to expert 
agents. 

CORRESPONDENCE. 

The correspondence of the office continues to grow and to become 
more complex. The new relations of the Department with the stations 
growing out of the supervision of their expenditures has already 
caused additional correspondence requiring much time and thought. 
The nutrition investigations have also entailed the writing of many 
letters and the sending out of numerous documents. More letters than 
ever before have been referred to this office from the general mail of 
the Department. The publications of the office are so varied in char- 
acter and the demand for them has been so great that the eftort to 
confine their distribution within proper limits has made it necessary 
to write many explanatory letters to our correspondents. Liberal use 
has been made of circulars, and in this way there has been no increase 
in the clerical force employed to keep the correspondence up to date. 

DISTRIBUTION OF PUBLICATIONS. 

The methods of distribution of publications are as yet far from satis- 
factory. The supply of technical publications of the office is often- 
times exhausted too rapidly, and there are not sufficient safeguards to 
prevent duplication in sending out documents. 1 am still of the opinion 
that all orders for the distribution of the technical publications of the 
office should be indorsed by its Director. On the other hand, the office 
should not write as many franks for popular publications as it does at 
present. All uncertainty regarding its functions in the distribution of 
publications should be removed. Adequate provision should be made 
for the manifolding of permanent lists. 

REPORTS OF THE COLLEGES HAVING COURSES IN AGRICULTURE. 

The financial and statistical reports of the colleges receiving appro- 
priations under the act of Congress of August 30, 1890, for the fiscal 
year ending June 30, 1895, have been deposited in this office, as in pre- 
vious years. 

It is interesting to note that the popularity of special courses, par- 
ticularly in dairying, is increasing. Short winter or summer courses 
for adult farmers are also more largely attended. On the other hand, 
;he development of the agricultural colleges and experiment stations 
ind the increase in the number and importance of industries allied to 
^ griculture, which demand workers trained in agricultural science, have 
'^'>'le the need for thorough courses in agricultural colleges in this coun- 
jLj nore imperative. Certainly this country, with its vast agricultural 
nterests, should provide the most ample facilities for the training of 
'^achers and scientific workers in agricultural lines. Our youth ought 
uo longer to be compelled to seek higher education in foreign lands. In 
obedience to the growing demand for more thorough instruction, our 
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colleges of agricalture are gradually raising the grade of their courses 
which lead to graduation and degrees. At the same time they are 
meeting, as best they can, the demand for more widespread elementary 
instructioja in agriculture. 

The necessity for a clearer separation between the elementary and 
higher courses is, however, becoming yearly more apparent. The 
attempt of the University of Minnesota to maintain a college and a 
school of agriculture virtually as separate departments has proved a 
great success. Several hundred students have attended the school of 
agriculture during the past year. When the people realize more clearly 
the desirability of separating elementary and higher courses in agri- 
culture, as in other subjects, they will undoubtedly provide means for 
the establishment of lower schools in which agriculture shall be taught, 
and at the same time enlarge the resources of the institutions devoted 
more exclusively to training the leaders in agricultural science. 

One of the most encouraging indications of advancement in agricul- 
tural education is seen in the earnest endeavors of teachers of agri- 
'culture to improve their methods of teaching. At the recent meeting 
of the Association of American Agricultural Colleges and Experiment 
Stations at Denver, a standing committee was appointed to make 
annual compilations of methods of teaching agriculture in use in differ- 
ent countries with a view to the more definite formulation of methods 
suitable to the needs of our institutions. The Director of this office 
was appointed a member of this committee. 

ASSOCIATION OF AMERICAN AGRICULTURAL COLLEGES AND EXPERI- 
MENT STATIONS. 

The Director of this office was a delegate to the eighth annual con- 
vention of this association, held at Washington, D. C, November 13 to 
15, 1894. Agricultural institutions in 37 States were represented. The 
stenographic report of the proceedings was prepared under his direction, 
and has since been edited by him and the chairman of the executive 
committee of the association, and issued as Bulletin Ko. 24. Addresses 
were delivered by the Secretary of Agriculture, Assistant Secretary of 
Agriculture, and the Commissioner of Education. Much of the time 
of the convention was given to earnest discussions of plans for the 
improvement of the agricultural courses in our colleges and to the best 
ways of securing cooperation of stations and farmers in experimental 
inquiries. The following resolutions regarding the supervision of sta- 
tion expenditures by this Department were adopted : 

Besolvedf That this association heartily approves recent leipslation by Congress 
giving to the Secretary of Agricultore a measure of supervision over the expenditures 
of the stations. 

Resolved furikefy That this association indorses the scheme of financial statement 
adopted by the Secretary of Agriculture^ and will approve and welcome the closest 
scrutiny or the work of the stations by the Department of Agriculture, either by 
personal visitations of an agent of the Department, or such other method as the 
secretary of Agriculture may deem most efficient. 

INVESTIGATIONS BEGABDINO THE NUTRITIVE VALUE AND ECONOMY 

OF POODS. 

The appn^riation of $10,000 << to enable the Secretary of Agricul- 
ture to investigate and report upon the nutritive value of the various 
articles and commodities used for human food, with special suggestions 
of full, wholesome, and edible rations less wasteful and more economical 
than those in common use,'' became available on the passage of the act 
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making appropriations for this Department, August 8, 1894. By an 
order of the Secretary, the supervision of the work on nutrition inves- 
tigations was assigned to this oflBce. Prof. W. O, Atwater, well known 
as an authority in this line of work, was appointed special agent to 
take charge of these investigations. Considerable time was expended 
in perfecting plans, so that investigations did not actually begin until 
near the close of 1894. A portion of the work was carried on under 
Professor Atwater's immediate supervision at Wesleyan University, 
Middletown, Conn. Other inquiries were conducted in a number of 
representative localities. In accordance with the terms of the law, the 
cooperation of the agricultural experiment stations was sought as far 
as was justified by their facilities and the requirements of their other 
work. Agricultural colleges and other educational institutions as well 
as benevolent associations were also asked to cooperate with the Depart- 
ment. As a rule only such institutions and associations were invited to 
join in this work as were in a position to contribute the services of 
experts and other workers, laboratory facilities, or other resources to. 
supplement the funds provided by the Department. In a number of 
cases the services or means thus contributed greatly exceeded in value 
the sums appropriated by the Department. In a few cases, however, the 
Department carried on this work entirely with its own resources. The 
cooperative policy enabled the Department to secure the services of 
trained workers and to collect a very much larger amount of useful data 
than would have been possible if it had depended solely on the funds at 
its disposal. Besides the experimental inquiries and other work carried 
on at Middletown, food investigations were made during the past fiscal 
year in New York City in connection with the Society for Improving 
the Condition of the Poor and the Industrial Christian Alliance; in 
Kew Jersey, at New Brunswick and other cities, in connection with 
the New Jersey State Experiment Station; in Pennsylvania, at Pitts- 
burg; in South Carolina, at Charleston; in Alabama, at Auburn, in 
connection with the agricultural experiment station of the Agricul- 
tural and Mechanical College of Alabama, and at Tuskegee in connec- 
tion with the Tuskegee Normal Institute; in Missouri, at Columbia, in 
connection with the University of Missouri ; in Tennessee, at Knoxville, 
in connection with the University of Tennessee; in Indiana, at La Fay- 
ette, in connection with Purdue University; in Illinois, at Chicago, in 
connection with the Hull House; in Maine, at Orono, in connection 
with the Maine State College; in Connecticut, at Suffield. 

The work carried on was in accordance with the plan presented in my 
last report, and included the following: 

(1) Studies of the composition, nutritive value, and cost of food mate- 
rials in different localities in the Eastern, Southern, and Central States. 
The special object of these inquiries was to find out what food mate- 
rials people actually buy, how much they pay for them, what nutriment 

;hey contain, and what is the relation between actual nutriment and 
^.ost. 

(2) Studies of actual dietaries, with a view to learning what are the 
vinds and amounts of food materials actually consumed by people in 
•ifferent places, of different occupations, and under different condi- 
tions. At the Maine State College, after the ordinary dietary at the 
students' boarding house had been studied, observations were made 
>itn a view to determining the effects on the health and comfort of the 
students of supplying nutrients of a more expensive kind, largely from 
neats, and also of cheaper dietaries composed largely of milk and vege- 
ijMe foods. 
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(3) Studies on the digestibility of foods. 

(4) Improvement of methods of investigation. These were condacted 
at Middletown, and consisted chiefly of investigations to develop im- 
proved forms of bomb and respiration calorimeters. 

(5) Special inquiries on metabolism and the carbohydrates of flour and 
bread were undertaken to a very limited extent. Kesearches in these and 
other lines, especially those relating to the ways in which food is used 
in the body, can not be undertaken to. any great extent with the means 
at present at the disposal of the Department. It is hoped, however, 
during the present year to devote greater attention to the more strictly 
scientific work so much needed as a basis for the working out of prac- 
tical results. 

(6) Compilation of results of inquiries on food conducted in this 
country and abroad. This has included the tabulation and compilation 
of a large number of food analyses made in different places, which had 
not hitherto been reduced to a strictly comparable basis, and the exam- 
ination, abstracting, and tabulation of more than a thousand experi- 
ments on metabolism from accounts scattered through a large number 
of foreign publications, chiefly periodicals. Thus far food investiga- 
tions have been for the most part carried on by independent workers, 
who have published the results in manifold forms. This line of investi- 
gations has been systematically pursued during so brief a period that 
almost no attempt has been made to bring together the results into 
convenient tables and manuals for the use of students and investigators. 
Until a considerable amount of such work is done it is well-nigh impos- 
sible to carry on anything more than superficial investigations. This 
is especially true in this country, where collections of the literature of 
this subject are rare. It is believed that the Department can do no 
more useful service in this line of investigation than to provide for 
compiling the results of European work so as to make them readily 
available to our investigators. Relatively small funds will be needed 
for this purpose, and tlus work can be easily carried on without inter- 
fering with the progress of original food investigations in this country. 
In fact, the reducing of the methods and results of foreign investiga- 
tions to such form that they can be readily used in this country will 
greatly stimulate studies along this line in our institutions and will 
enable our investigators to proceed without delay to advance knowledge 
in this line. 

(7) Preparation of publications. Besides the compilations above re- 
ferred to, reports of inquiries made during the year have been prepared 
and are rapidly being reduced to form for publication. Until the appro- 
priation for food investigations became available the iunds devoted to 
this kind of inquiry which were available for the preparation of reports 
had been so small that a large mass of material had accumulated which 
required to be worked over and joined with the work done during the 
past year before publication could be properly made. For example, a 
standard table of the results of food analyses is essential for use in 
calculation of the results of dietary studies. The table hitherto in 
use for that purpose was very incomplete and unsatisfactory. Analyses 
of many food materials were entirely lacking. The averages for others 
were based on insufficient data. During the year the number of food 
analyses tabulated has increased from about 1,100 to over 3,000. The 
work of compiling the table of averages and minimum and maximum 
on the basis of this large number of analyses is almost completed. The 
new standard table of analyses thus prepared will mark an important 
advance in one of the fundamental elements of food investigation. As 
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stated above (p. 70), a r6sum^ of food investigations in this eoontry 
and abroad has bec^ published as Bulletin No. 21 of ttiis office. An 
article of a more elementary character on the nutritive value and eost of 
foods was published as Farmers' Bulletin Ko« 23^ Another popular 
article explaining the character of food investigationa and giving some 
of the practical results, together with tables of analyses and suggesticmfi 
for dietaries having different combinatious of food materials in amoidits 
proper for complete nutrition and the cost of tiiese dietaries, was pre- 
pared for publication in the Yearbook of the Department. 

The amount of material suitable for publication now in hand will 
make it practicable to issue frequent technical and popular publications 
during the coming year. 

The following brief summary may serve to indicate more definitely 
the character and amount of w<Hrk performed in connection with nutri- 
tion investigations during the x>ast year: 

INVESTIGATIONS. 

ConnecHeut^At Middletown, in cooperation with Wealeyan UniTenity and Storrs 
Experiment Station : 11 dietary stadies, including one involving digestion and metab- 
olism experiment ; 150 analyses ; 6 digestion experiments with man : 600 calorimeter 
oombnstions of food materials ; investigations to improve bomb and respiration cal- 
orimeters. At Snffield : 2 dietary studies in a farmer's funily, witk analyses. 

Maine. — ^At Orono, in cooperation with Maine State CoUege : 3 dieiarv studies in a 
students' boarding house, including experiments with expensive and cheap rations ; 
189 analyses. 

New York City. — In cooperation with the Society for Improving the Condition of 
the Poor and the Industrial Christian Allianee : Studies of food supply and of 12 dieta- 
ries of people in congested districts, 6 with anaJyses, and aU with weights and cost 
of food. Sociological data were also gathered. 

New Jersey. — In cooperation with the New Jersev State Experiment Station : Studies 
of the weight per loaf, price, and composition of oread sold in the large cities of New 
Jersey; 2 bakery experiments, with analyses of materials used and bread produced; 
1 dietary study, with analyses. 

Pennsylvania. — At Philadelphia : Analyses of sandwiches furnished school children 
of the college settlement. At Pittsburg : One bakery experiment, with analyses of 
materials used and bread produced; studies of the bread supply of Pittsburg; 1 
dietary study, with analyses. 

Sonik CaroUna. — At Charleston : Investigations of the food supply and consumption 
of people of different occupations. 

Alabama, — In cooperation with the Alabama Experiment Station and Tuskegee 
Normal Institute : 8 dietary studies of typical negro families, with analyses; studies 
of food supply, with analyses. 

MisBouri. — In cooperation with the University of Missouri : 2 dietary studies in a 
club of 100 students, with analyses; studies of food supply of 300 families. 

Tennessee, — In cooperation with the University of Tennessee: 3 dietary studies in 
a students' club and 1 in a private family, with 54 analyses. 

Indiana. — In cooperatioD with Purdue University : 2 family dietary studies, with 
44 analyses ; special investigations on the carbohydrates of flour and bread. 

Illinois,— Cmc^^o, in cooperation with Hull Uouse: Studies of food supply and 41 
dietaries of working people. 

ADBQNISTRATIVE AND EDITORIAL WORK. 

Visiting different localities to make preliminary arrangements for investigations. 

Immediate supervision of the investigations in New York City. 

Correspondence and other office routine. 

Preparation of Farmers^ Bulletin No. 23; article on food and diet for Yearbook of 
the Department, with accompanying tables ; and schedule for dietary studies. 

Proof reading of these publications and of Bulletin No. 21 on the Chemistxy and 
Economy of Food. 

Verifying and editing^ reports of investigations outside of Middletown. 

Tabulation and compilation of analyses of foods. 

Compilation of European investigations, as follows: InvBslicatioxiscmm^iibolism 
of men and domestic animals. (Over 1.000 experiments publisned in a great variety 
of journals have been summarized in taoles, with accompanying text.) Snmmarv of 
digestion experiments for Bulletin No. 21. Translation of article on '^eat equlya- 
lent of the nutrients of food/' by Stohmann, for the Experiment Station Becoro. 
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The appropriation for nutrition investigations having been continued 
and increased, arrangements have been made to carry on inquiries during 
the present year along the lines and on the policy outlined above. The 
institutions and associations which have hitherto cooperated with the 
Department have given assurances that they will continue to pursue the 
same liberal policy in their arrangements for this year's work. Other 
institutions, whose ample resources give promise of successful work in 
this line, have signified their desire to Join with the Department in this 
enterprise on equally satisfactory terms. The effort will be made to build 
up centers of inquiry where the more scientific and fundamental prob> 
lems can best be investigated, where workers inthislinecanbeefiSciently 
trained, where the importance and usefulness of accurate information 
regarding the rational nutrition of man will be impressed upon large 
bodies of students, and from which the practical results of food inves- 
tigations may be widely and efficiently disseminated. The accounts of 
food investigations thus far published in this country have awakened 
great interest in this subject, especially .among physicians, teachers, 
clergymen, army and navy officers, managers of benevolent institutions, 
and persons actively engaged in seeking practical solutions for the great 
problems arising from the complex sociological conditions of modern 
times. It is believed that the investigations now in progress under the 
direction of this Department will bring results which will very clearly 
show the usefulness of this kind of research. It must, however, be 
remembered that inquiries on human nutrition have as yet covered only 
a small portion of the field which must be traversed before a complete 
science of the nutrition of man can be said to be established on a sure 
basis. The investigations thus far made have plainly shown the inade- 
quacy and wastefidness of the dietaries of large numbers of people. 
They have also demonstrated that dietaries made to conform to the facts 
and principles ascertained through scientific researches may be eco- 
nomically and usefuUy adopted on a large scale. This is notably shown 
in the experience of the great German armies, whose rations are made 
up in accordance with the standards formulated by the men of science 
who have given the most attention to investigations on human nutrition. 



REPORT OF THE CHIEF OF THE DIVI8I0H OF CHEUSTRT. 



Sib : In conformity with your order of July 22, 1895, I beg to hand 
you herewith the executive report of the Division of Chemistry for the 
fiscal year ended June 30, 1895. 

Eespectftdly, H. W. Wiley, 

Chief. 
Hon. J. Sterling Mobton, 

Secretary. 



WORK OF THE TEAR. 
NTJMBEB AND KINDS OP SAMPLES RECEIVED POR ANALYSIS. 



A statement of the number and kinds of samples received for analy- 
sis, together with a classification thereof, is given in the following 
tables: 

CUuBified list of 8ample$ for analysis received during the fiscal year ended June SO, 1895, 



No. of 
samples. 

Ambergris 4 

Ash 7 

A. O. A. C. samples 19 

Beeswax 1 

Cane juice 2 

Cereals 394 

Chemicals 10 

Clays and kaolins 10 

Dairy products 6 

Fermented liquors 12 

Fertilizers 18 

Foods and feeding stnfifs 37 

Gold ore 2 

Gum of Eucalyptus calophylla 1 

Insecticides 6 

Kitchen grease 1 

Lard 5 

Limestone 1 

Linseed oil 1 

"Lithontriptic" 1 

Marls 5 

Mescal, Anhalonium lewinii 1 

Miscellaneous minerals 38 

MisceUaneous samples 5 

Doc. No. 6 10 



No. of 
samples. 

Ocher 1 

Oil from Phallusimpudicus 1 

Oleaginous nuts 1 

Peanuts and peanut products 48 

Phosphate rock 93 

Pottery fflaze 1 

Residue from water 2 

Resins 300 

Sediment from maple sirup 1 

Soils 63 

Sorghums 246 

Sul^tance deposited on snow 1 

Sugar beets 35 

Tanning materials 7 

Thistle killer 1 

Typewriter ribbons 10 

Urine 2 

Water 17 

White lead 1 

Wool ola 1 

Yucca angustifolia 1 

Total 1,420 
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StatemeiH showing the number of samples and requests for analysis received from the 
different divisions and offices of this and other Departments during the fiscal year ended 
June SO, 1895. 



No. of 
samples. 

... 1 



No. of 
samples, 

Bureau of Ethnology 1 

Commissiouers of the District of 
Columbia 1 

Post-Office Departmeut, office of chief 
clerk 2 

State Department; office of Secre- 
tary 4 

Treasury Department: 

Office of Secretary 1 

Office of Register 52 



Grand total 725 



Department of Agriculture : 

Office of Secretary 

Office of Assistant Secretary 68 

Office of chief clerk ■ 8 

Division of Agricultural Soils. . . 1 

Division of Agrostology 1 

Division of Botany 4 

Division of Entomology 8 

Division of Forestry 300 

Division of Microscopy 2 

Office of Experiment Stations. . . 6 

Division of Ornithology 1 

Office of property clerk 6 

Division of Road Inquiry 5 

Division of Vegetable Pathology. 253 

Total 664 

Tbe total number of samples received for analysis daring the fiscal 
year was 1,420. Tbe total number of analyses completed during tbe 
fiscal year was G13. Tbe number of samples on band and under exami- 
nation at tbe end of the fiscal year was 807. Of tbe unfinished sam- 
ples, nearly tbe whole number is composed of cereals received from the 
Division of Vegetable Pathology and resins received from the Division 
of Forestry. 



WORK DONE FOE 



OTHEE DIVISIONS AND OTHER DEPARTMENTS OF 
THE GOVERNMENT. 



The Division of Chemistry is always ready to cooperate most cor- 
dially with other divisions of tbe Department or with other Depart- 
ments of tbe Government in the chemical work which they wish to have 
done for official purposes. The list of samples received, officially, from 
other divisions of the Department and other Departments of the Gov- 
ernment illustrates in a marked way tbe extent of tbe cooperation above 
noted. When such cooperative work can be accomplished in one or two 
months and with tbe aid of one or two assistants, it does not interfere 
in any notable degree with tbe regular investigations of the division. 
When, however, tbe work extends over a period longer than that above 
mentioned, extending even into years, as is the case with the assistance 
which has been rendered to tbe Division of Forestry, it seems eminently 
proper tbat the salary of the assistant or assistants employed should be 
paid from tbe funds of the division benefited. 

With such an arrangement for all work of any great magnitude, the 
Division of Cberaistry is ready and willing to do all the chemical work 
•equired or desired by otber divisions of the Department not having 

Ohpminql lab^ \\r\ ''^S O^ ^hcir OWU. 



1 «;ss.|.-^TTOTM OF FOOD ADULTERATION. 

^ut*ug 4;i*o ascc^ j^oc,. tbe investigations of food adulteration con- 
-^.oted in tbe prosecution and practical completion of the work relating 
o cereal products and the manufactured articles therefrom. As was 
*;o be expected, no adulterations of cereal products with gypsum, terra 
ilba. and the like have been found in this country. £aroi)ean investi- 
gators often find instances of such adulteration, but happily the per- 
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nicious practice of mixing inert and indigestible substances with floor 
and meal has not foand a foothold in this country in so far as our 
investigations have gone. 

An extensive investigation was made for the detection of alum in 
bread and biscuit and a careful search conducted for the detection of 
deleterious coloring matters in cakes. The results of all these investi- 
gations will soon be offered for publication as Part 9 of Bulletin No. 13. 

In connection with this work the analyses of the cereals exhibited at 
the World's Fair were completed and the results of these analyses 
have, since the ending of the year, been published as BuUetin No. 46. 

During the year the compilation of the investigations of the possi- 
bilities of starch production from the cassava plant was completed and 
published as Bulletin No. 45. 

The foregoing r^sum6 comprises the work accomplished in the inves- 
tigation of food and food adulterations during the year. 

WORK FOB THE ASSOOIATION OF OFFICIAL AGBIOULTUBAL OHEMISTS. 

During the year the division made a complete study of all the prob- 
lems proposed by the reporters of the Association of Official Agricul- 
tural Chemists. The results of the work of this association have been 
of far-reaching benefit to practical agriculture. In the twelve years 
of its existence it has succeeded in reducing to a system the heteroge- 
neous and often erroneous methods which at the time of its organiza- 
tion were in use in the analysis of soils, fertilizers, and agricultural 
products. The work of the association at this time extends over the 
whole range of chemical-agricultural activity, and while no separate 
account is made of the time employed in doing the work of the asso- 
ciation, it may be safely said that it was equivalent to the work of at 
least one assistant for the whole year. In addition to the chemical 
work already mentioned, the proceedings of the eleventh annual con- 
vention of the association, comprising 403 pages, were edited by the 
Division of Chemistry and published by the Department 

INVESTIGATION OF SOILS. 

During the year the methods employed in the chemical and bacterio- 
logical examinations of soils were more thoroughly systematized and 
the scope of the work greatly increased. A vegetation house capable 
of holding more than 200 pots for cultural purposes has been con- 
structed and fully equipped. The cooperation of the experiment sta- 
tions has been invoked in the way of securing samples of typical soils 
for chemical analysis, pot cultures, and bacteriological examination. It 
was not until the end of the fiscal year that this work was fully inau- 
gurated, and therefore no special report can be made thereon until after 
the first series of cultures shall have been completed. 

MISCELLANEOUS WOBK. 

The character of the miscellaneous work of the division is suf&ciently 
set forth by the table of samples furnished for analysis. Happily there 
has f)een a continual decrease in the demand for the analysis of samples 
of ores, minerals, and mineral and potable waters. Only in such cases 
as are specially requested by the Secretary or Assistant Secretary are 
such analyses made. In other cases it is the uniform practice to refer 
inquirers for such work to the agricultural experiment stations of the 
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respective States from which the samples may be sent. In the same 
way the requests for analyses of fertilizers and fertilizing materials are 
referred to the respective experiment stations^ unless some special 
reason should be presented for their examination in this laboratory. 

OFFICIAL ADVERTISING. 

A considerable degree of annoyance has been experienced in the past 
by perverted references to the analyses of the division used for adver- 
tising purposes. In the present state of our laws there is no legal 
objection to advertisers referring to the published reports of the Depart- 
ment in support of the virtues of the wares they offer for sale, but in no 
case is there any warrant for the exaggeration, suppression, x)erversion, 
or misstatement of the facts. In the hundreds of advertisements which 
have been noticed, and in which the work of this division has been 
referred to, there has not been a single case in which the facts were set 
forth as published. There is therefore a just reason for complaint. In 
most instances, when a remonstrance has been made, a proper correction 
and apology have been forthcoming. In some cases, however, a polite 
protest has been answered with threats and vituperation. It seems to 
me that there should be some method adopted by means of which these 
advertising misrepresentations could be prevented. 

CHANGES IN PERSONNEL. 

The working and executive force of the division during the year 
suffered a serious loss in the resignation of Dr. G. L. Spencer, first 
assistant chemist. Dr. W. G. Brown, formerly professor of chemistry 
in Washington and Lee University, Lexington, Va., was appointed to 
the vacant position on November 27, 1894. 

INVESTIGATIONS FOR FISCAL YEAR ENDING JUNE 30, 1896. 

During the present fiscal year the work of the division will be pushed 
along the lines indicated in the foregoing report. In thematter of food 
adulteration it is hoped that the investigation of canned and preserved 
goods may be completed, with special reference to the composition of 
infants' and invalids' foods. The usual miscellaneous work of the 
division will be prosecuted. Investigations into the composition of 
resins for the Forestry Division will be continued. The analyses of the 
samples of cereals fuirnished by the Division of Vegetable Pathology 
will be completed. The original work in the investigation of the chem- 
ical and bacteriological examinations of soils will be continued in the 
direction already noted, and a check upon the chemical analysis will be 
made by tbe actual results of pot cultural experiments. The division 
will O/Ontinue to cooperate with the Association of Official Agricultural 
Chemists in the investigations of methods of analysis of soils, fertilizers, 
and agricultural products. 



BEPOBT OF THE CHIEF OF THE DIVISION OF FORESTRY. 



Sib : I have the honor to submit herewith a report on the work of the 
Division of Forestry for the fiscal year ending June 30, 1895, together 
with recoDimendations and estimates for the fiscal year 1897. • 
Respectfully, 

B. E. Febnow, 

Chief. 
Hon. J. Steblino Mobton, 

Secretary, 



"V^ORK OF THE 7BAR. 
PUBLICATIONS. 

Besides the four chapters for the newly established Yearbook of the 
Department under the caption of " Forestry for Farmers," only one 
bulletin, No. 9, Report on the Use of Metal Railroad Ties, Preservative 
Processes and Metal Tie Plates for Wooden Ties, prepared by E. E. Eus- 
seU Tratman, has been published daring the year; but at the present 
writing three further bulletins of the list enumerated in last year's report 
have l^n submitted for publication, and others will follow as rapidly 
as the manuscript can be prepared. 

TIMBEB INVESTIGATIONS. 

The continuance of these investigations, the most comprehensive of 
the kind ever undertaken, has demanded most of the attention and the 
largest share of the appropriations for the division ; but the great value 
of such investigations and the promise of immediate practical results 
seem to justify such expenditure. 

The collection of material, mainly of Southern timbers, was carried 
on as hitherto by Dr. Charles Mohr, agent of the division, and the test- 
ing was done under contracts as hitherto by Prof. J. B. Johnson at the 
Washington University laboratory in St. Louis. Additional collections 
of white pine were made in Michigan and Wisconsin by Mr. Austin 
Gary. Altogether 175 trees, representing 24 species from 6 different 
sites, were collected, furnishing 13 carloads of logs to the mechanical 
laboratory and over 1,000 corresponding disks to the physical labora- 
tory at Washington. The total collection to date for this work comprises 
761 trees, representing 39 species. 

At St. Louis 13,000 tests were made, 340 of which were on large col- 
umns and beams, and a large amount of material was placed in dry kilns 
for next year's work. The test work has been carried on under contract 
at a given price for each of the specified tests, the price including the 
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primal compntations and final discassion of results, and so far over 
34J0OO tests have been recorded. 

besides "the general series of tests, the object of which is to famish 
reliable data of the average values of strength for the various species, 
several special series were made to determine the variation of strength 
in various parts of the tree, the variation of strength with different 
moisture contents, the effect of dry-kiln treatment, the difference 
between tests on small and large pieces, etc. Although an enormous 
array of data on a number of species has -accumulated, the final collect- 
ing and preparation of the same for publication must be delayed until 
enough material of each species has been tested. The results on the 
four Southern pines have been compiled and are ready for publication. 

At Washington, the disk material corresponding to the test logs was 
examined as usual. Of the material on hand the wood of 306 trees, 
represented by 9,0(M) specimens, was dried, weighed, and measured, and 
the results in part computed. 

Results referring to the four Southern pines, representing 163 trees 
and over 24,000 separate values, have been computed and arranged for 
publication, establishing the relative values for these pines, which show 
that shortleaf and loblolly pine are inferior to longleaf and Cuban pine 
by about 20 per cent; that the wood near the stump is by 25 to 30 per 
cent heavier, hence better, than that of the upper logs; that the wood 
produced by trees 25 to 60 years of age is the best and that in old trees 
a variation of 15 to 25 per cent in weight, and hence quality, occurs, the 
greatest difference being in the butt log, thus giving valuable hints 
regarding the true quality of the much despised sapling timber and data 
for correct selection of material. Special experiments in shrinking and 
swelling were continued and it was found that the wood of all pines 
varies in this in proportion to its weight; that treatment with high tem- 
perature under pressure does not, as has been claimed by the owners of 
certain processes of wood treatment, do away with shrinkage either in 
pine or oak. 

TURPENTINE OBCHARDING. 

A series of experiments was begun with the object of determining 
how far the great deterioration of resin, which causes so much loss to 
the turpentine orchardist, is due to unavoidable physiological causes 
and how far to existing practice and how the practice may be improved. 
This series has so far been only tentative and, it is hoped, may be more 
systematically carried on during the next season. 

TREE MEASUREMENTS. 

A series of measurements of the rate of growth of white pine was 
made by Mr. Austin Gary on various sites in Michigan and Wisconsin. 
These comprise detail measurements of over 400 trees, besides the 
determination of 13 acre-yields. With this knowledge added to the 
-nneasurements of young pine groves in Massachusetts made the pre- 
nous year, a fair statement of the growth of white pine has been eval- 
nated and will presently be ready for publication. 

Altogether, including the measurements carried on in connection with 
he collection of material for timber investigations, there are now on 
•and measurements of 1,700 trees, mostly Southern and Northern pines, 
'>ruce, and a few hard woods, in addition to 67 acre-yields. Over 500 
tt these measurements have been worked up and tabulated, and the 
curves representing the growth development prepared for exhibit at 
Atlanta and for use in publications. The results show, amoug other 
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valuable facts, that the longleaf and Gaban pines grow both in height 
and thickness mach faster than had been supposed, the period of slow 
growth beginning much later in these than in the faster growing lob- 
lolly and shortleaf pines. The white pine, represented by over 500 
analyses, excels both in rapidity and continuity of growth, trees over 
200 years old having been found to have made 1 J cubic feet and over 
annually for a century and a half. This work, ux>on which as a final 
basis the question of profitable forestry and many other forestal ques- 
tions can be discussed, should be continued until the rate of growth 
and capacity for production of all our important species is establiKhed. 

POEEST-PLANTING EXPEUIMENTS. 

A series of experimental plantings was planned to be made in the 
Western treeless country for the purpose of testing the best varieties 
of trees suitable for forest planting and the methods best adapted for 
planting in the unfavorable conditions prevailing. 

Agreements have been entered into with the agricultural experiment 
stations in South Dakota, Nebraska, Kansas, and Colorado, according 
to which the station authorities agree to furnish land and sui)erintend- 
ence free of charge, the Department furnishing plans, plants, and labor 
in the establishment of such plantations. 

Preliminary to such arrangement Mr. Koflfer, the assistant chief of 
the division, made a tour of inspection, as a result of which a report 
on Western Forest Planting was prepared, to be published in the 
Yearbook for 1896. 

PROPAGANDA WORK. 

Besides the information given out by publications and in the corre- 
spondence of the division, frequent calls for lectures and addresses are 
responded to, for the purpose of furthering the establishment of a forest 
policy among the people. 

A series of lectures was given by the writer before the Summer School 
at Colorado Springs, Colo. ; and single lectures in Madison, Wis., at the 
invitation of the legislature; St. Paul, Minn., before the Commercial 
Club; at Brooklyn, N. Y., before the American Association for the 
Advancement of Science; before the Brooklyn Institute; at Kewton, 
Mass., and in other places. 

In connection with the members of the American Forestry Associa- 
tion frequent hearings before Congressional committees and consulta- 
tions with reference to desirable legislation on behalf of public forest 
reservations and timber lands have been attended to. 

EXPENDITURES AND RECOMMENDATIONS. 

The expenditures for the year 1894-95 may be classified as follows: 

Office salaries $8,320.00 

Salaries of agents 4,708.92 

Timber tests 10,264.20 

Timber investigation materials and freight 1, 569. 60 

Copying, computing, and collating timber-test data 1, 713. 56 

Rate of growth measarements 400. 00 

Traveling expenses 831. 50 

Miscellaneous 439.65 

Balance unexpended 72.57 

Total 28,320.00 
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The appropriations for the present year have been increased by $200 
in the salary of the assistant chief and $5,000 in the lump fund toward 
beginning the forest-planting experiments in the Western States. 

It is desirable that daring the coming year a part of the timber-test 
work be transferred to Washington in order to secure a more direct 
supervision, to reduce the difQculty of arranging special series of tests 
by correspondence, and to bring the tests into closer relation with the 
work of physical examination of the test material. The arrangement 
hitherto existing was necessitated by the absence of the needed facili- 
ties at the Department. At present a wooden building somewhat better 
than that hitherto occupied has been assigned, which, however, still lacks 
all facilities for the work. Satisfactory and economical continuance of 
this work requires the fitting up of a workshop with water and heating 
appliauces, a 50,000-pound test machine, power saw and planer, with 
either electric or steam power; a " damp room " for temporary storage 
of fresh material, removal of the existing dry kiln to a convenient part 
of the new structure, and the partitioning off of an office for use in 
microscopic work, computing, etc. Additional expert assistance is 
naturally also needed if the test work is to be done at the Department. 

The estimates for the year 1895-96, according to your wishes, have 
not been increased. Nevertheless, the statistical work which I have 
recommended in my report for the last year should and could be entered 
upon, besides continuing the lines followed hitherto. The absence of 
knowledge of the extent and vaJue of our forest resources became again 
painfully apparent, when an attempt was made in connection with the 
exhibit at the Atlanta Exposition to give information regarding the 
Southern forest resources. 

Although no increases in appropriations or salaries are proposed, and 
fdlly recognizing that a change in salaries can be effected only through 
a general scheme of reorganization, I deem it, nevertheless, only justice 
to myself and to my colaborers to again call your attention to the 
inadequacy of salaries paid to officers and scientific staff, and the fact 
that for positions of similar character higher salaries are paid in pri- 
vate institutions, in other Departments, and in one branch of the 
Department of Agriculture, the Weather Bureau. Without reiterating 
arguments for an adjustment of this condition and for the employment 
of the best paid men in Government service, I desire to emphasize that 
such adjustment would be in the line of true economy. 



REPORT OF THE EHTOMOLOOIST. 



Sib : In accordance with an official order received July 22, 1895, 1 
have the honor to snbmit my executive rex>ort for the fiscal year ending 
June 30, 1895. 

This report covers the work of the Division of Entomology during the 
past fiscal year, an outline of the plan of work for the current fiscal year, 
and estimates for appropriations for the next fiscal year. 
Respectfully, 

L. O. HOWABD, 

Untamologist 
Hon. J. Steblino Mobton, 

Secretary. 



BEVIEW OF THE WOBK AND THE AMOUNT AND CHAEACTEB OF THE 
EXPENDITUBES INCUBBED DUBING THE FISCAL YEAB ENDING 
JUNE 30, 1895. 

The amount appropriated by Congress for the Division of Entomol- 
ogy, aside from statutory salaries, was $20,300. Of this amount there 
was expended the sum of $16,8^.87, leaving an unexpended balance, 
which was covered into the Treasury, of $3,447.13. 

The main items of expense may be grouped as follows : 

Salaries of InverMgaton and other employees, stationed for the most part 

in Washington, D. C ; $13,239.27 

Salaries of field agents 901.75 

Miscellaneous office supplies and expenses 1,211.94 

Trayeling expenses 1,469.91 

Total 16^832.91 

The character of the work of the division has been much the same as 
in previous years. It may be considered under the following heads: 

(a) Investigations upon special insects or groups of insects. 

(b) Experiments with insecticides and insecticide machinery. 

(c) Corresi)ondence. 

(d) Determination of insects sent in by entomologists of agricultural 
experiment stations and others. 

(e) Proofreading and other supervision of the publications of the 
division. 

(/) Bibliographic work. 

(g) Purely classificatory and monographic work upon groups of insects 
which have a bearing upon agriculture. 
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(a) The special investigations of note carried on during the year 
were substantially as follows: 

The subject of insects injurious to stored grain, mentioned in a pre- 
vious report, has received continued investigation. The lines upon 
which the investigation was begun have been broadened, and careful 
studies are being made of the complete life history of every insect which 
can be found to have the habit of feeding upon products of this class. 
Work of this kind demands a great deal of time, and a complete report 
must be still further delayed. An advance paper, treating of a few of 
these insects only, has been published in the Yearbook of the Depart- 
ment for 1894. 

Probably the most striking insect outbreak of the fiscal year was 
the appearance of an insect (Anthonomus grandis) in the cotton fields 
of south Texas, which damaged the squares and bolls, ruining the seed 
and the fiber. Damage to the amount of many thousands of dollars 
was done in the latter part of 1894 and an investigation was immedi- 
ately begun by the division. The insect was found to be a sx>ecies 
which had been brought across from Mexico, and it has, therefore, been 
termed the Mexican cotton boll weevil. An agent was sent into Mexico 
to investigate the history of the insect in that country, and upon his 
return he was sent through the infested region in Texas and finally 
located at Brownsville in order to make consecutive studies throughout 
the year upon the life history of the species. Through this agent and 
an assistant of the division, who was sent to Texas for the purpose, a 
most careful investigation of the whole subject has been carried on and 
a complete bulletin giving results will probably be published during 
the coming winter. While it may be premature to hint at results at 
the present time, it is safe to say that the early fears as to the possible 
spread of the species throughout the entire cotton belt of the United 
States have been found to be unjustified in part, at least, and a toler- 
ably efficient remedy for south Texas has already been ascertained. 
The expenses of this investigation have naturally been drawn from the 
special fund for the investigation of the bollworm of cotton. Further 
observations have also been made upon the true bollworm, and, inci- 
dentally, upon a number of other insects affecting the cotton plant. A 
complete though condensed summary of the subject of insects injuring 
cotton has been prepared for publication in the Handbook of Cotton 
Culture to be issued by the Office of Experiment Stations. 

Great efforts were made during the year to ascertain exact x>oints 
throughout the fruit-growing regions of the eastern United States at 
which the San Jose or pernicious scale had established itself. Exten- 
sive experiments, with remedies, were carried on through the year in 
a large infested orchard some 50 miles from Washington. The results of 
the investigation have been published in part in Nos. 4 and 5, Volume VII, 
Insect Life, and an efficient and practical remedy for the Eastern States 
has been found. Long experimentation with remedial measures against 
this insect, it may be here stated, was found necessary owing to the fact 
}hat remedies in use in California, and which are efficacious in that cli- 
nate, were soon found to be absolutely useless in the Eastern States. 
\ monographic treatment of the subject of the San Jose scale is in 
preparation, to be issued in bulletin form. Apropos to this investiga- 
ion of the San Jose scale, new studies were made of all of the princi- 
pal scale insects of the orchard and remedies against many of them 
vere tried upon new lines. The results have been published in the 
Tearbook of the Department for 1894. 
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Some ten years ago the subject of the insects affecting the orange 
was investigated by this office through a special agent^ Mr. Henry 6. 
Hubbard. The edition of this report which was published in 1885 soon 
became exhausted, and deeming that the time has arrived for the rein- 
vestigation of this subject, Mr. Hubbard was. reappointed and has 
begun the preparation of a new report upon a somewhat different plan, 
and which will include a consideration of all the insects which affect 
citrus plants. Not only will the species now found in the United States 
receive treatment, but, also, species now occurring in other parts of the 
world and which are liable to be introduced into the United States in 
the near future. The report is fast approaching completion, though its 
publication may be delayed for a considerable time, owing to the neces- 
sity for many illustrations. 

An investigation, which may prove ultimately to be of great impor- 
tance, has been entered upon. This is the geographical distribution of 
injurious insects appearing in devastating numbers. The records of 
the division are being thoroughly searched for definite localities and 
the assistance of experiment station entomologists has been invoked 
with good results. The localities ascertained are being platted upon 
a series of maps, which will eventually show at a glance the places 
visited by unusual numbers of the various species of injurious insects. 
With such data at hand, studied in connection with the range of the 
so-called ^^life zones" upon this continent, it is safe to say that ento- 
mologists will be able to predict, at least with certain species, the geo- 
graphical lines at which their progress will stop, and that they will be 
able to advise agriculturists with some degree of certainty as to the 
X>ossibility of the appearance of well-known insect pests in any given 
locality. 

The subject of insects injurious to shade trees attracted attention 
in the early part of 1894, and investigations of several of the most 
prominent species were begun. 

Several minor investigations of insects of transient importance have 
been made. Some of these have been as follows: 

A local outbreak of a serious character in Virginia of the American 
locust; several local outbreaks of the red-legged and differential locusts 
in other parts of the country; the life history of the cotton or melon 
plant-louse, an insect which was especially abundant in the spring of 
1894: the currant stem girdler; several dipterous insects which mine 
the leaves of garden vegetables; reported damage by insects to the 
watermelon crop in Georgia and Texas. The work of the division in 
bee culture was practically finished with the completion of the Manual 
of Instructions in Apiculture, which has been mentioned in previous 
reports. 

(b) Some of the experimental work which has been carried on during 
the year has been referred to in the preceding paragraphs in connection 
with special investigations. Against scale insects of different kinds 
experiments have been made, and many of them repeatedly, with forty- 
six difierent washes. The comparative results have been tabulated 
and published during the year. Experiments have been made with 
different arsenical poisons, both as regards their effect upon insects 
and as to their effect upon the foliage and action upon the health of 
the plant. This same line of experimentation has also been carried on 
with certain new insecticides, the object being chiefly the securing 
of some cheaper substance to take the place of expensive but other- 
wise satisfactory insecticides already av^able. Experiments upon the 
Department grounds were also made in the line of treatment against 
insects with hydrocyanic-acid gas. New devices for spraying have 
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come up from time to time and have related chiefly to the mechanical 
mixture of insecticide substances with water in process of spraying. 
These have been carefully tested to determine their value for practical 
purposes. 

(o) The correspondence of the division has been much heavier than 
in any previous year. Circulars and mimeograph forms have been 
used as far as possible to reduce the bulk of the correspondence. 
Eight additional circulars upon insects of flrst-class importance have 
been printed for the special purpose of reducing the bulk of the corre- 
spondence. Notwithstanding these facts, nearly one-third more letters 
have been written during this fiscal year than during the previous one, 
the number reaching about 6,000. 

{d) A very large share of the time of several assistants in the division 
is taken up in the determination of insects for workers in systematic 
and economic entomology. This is a legitimate work lor the division and 
a very valuable one, inasmuch as it helps to render available the labors 
of many of the experiment station entomologists. Work in this direc- 
tion has been about as heavy as during the previous fiscal year. 

(c) The publications of the division have been as follows : Insect 
Life, Volume VI, No. 5, and Volume VII, Nos. 1, 2, 3, and 4. Old series 
of general bulletins, Nos. 32 and 33. Farmers' Bulletin No. 19, revised 
edition. Circulars 5, 6, 7, 8, 9, 10, 11, and 12, with an edition in Spanish 
of No. 6. Bibliography of American Economic Entomology, Part IV, 
with index. Total number of printed pages amounts to 749. 

(/) In bibliographic work the division has heretofore done but little, 
aside from the publication of the Bibliography of the Writings of Walsh 
and Eiley. Mr. Henshaw's bibliography of the writings of other Ameri- 
can economic entomologists is about completed, and the first half, as 
above stated, has been published during the past fiscal year. The 
other half is promised in the present fiscal year. In this bibliography, 
however, the writings of American economic entomologists only are 
mentioned, and the list is only carried down to 1889. As it happens, 
the period of greatest activity on the part of American workers in this 
line of investigation is coincident with the year at which this bibliog- 
raphy stops. The necessity for rapid record of published writings, 
arranged in such a manner that the articles upon any one species may 
be ascertained with a minimum of labor, is therefore much greater 
than ever before. Active work in this direction, therefore, has been 
begun. The work is being done upon catalogue cards, and is arranged 
in such a way that a transcript at any period will furnish manuscript 
for a bulletin or a volume covering the interval. 

(g) A necessary supplement to the purely economic work of the divi- 
sion is a certain amount of monographic work upon the groups of insects 
which are most nearly related to agriculture. The condition of our 
knowledge of North American insects at the present time is such that 
many forms which spring into prominence as destructive species are 
^und to be new to science. They must be classified, described, and 
given names before they can be intelligently considered in economic 
publications. This work must be done comprehensively and upon entire 
groups in order to be most available to workers. Therefore several 
competent assistants of the division are working in the intervals of 
their perhaps more important and directly economic work at mono- 
graphic papers upon such groups of insects. One assistant has nearly 
completed an elaborate monograph of the Pteromalinae, a subfamily 
which contains forms parasitic upon destructive insects; another assist- 
ant has been similarly working upon certain groups of sawflies, and a 
^h}r(i upon several groups of two- winged flies. 
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WORK PROPOSED FOB THE CUBRENT FISCAL YEAR. 

The scientific investigations which will be carried on in this division 
daring the current fiscal year are in the main continnatious of those 
already mentioned as having been begun during the past fiscal year. 
This is principally due to the fact that investigations have to be planned 
daring the dormant season and begin usually with the springtime, 
whereas the fiscal year, beginning with the 1st of July, comes in the 
middle of the work. The work on insects affecting the orange, on insects 
affectin g stored products, on insects affecting shade trees, on experiments 
with insecticides and insecticide machinery, on the Mexican cotton-boll 
weevil, and on the bibliographic scheme just outlined, will be carried on 
through the year. Some further investigations will be made of the 
extent of ravages by grasshoppers or locusts, principally in the Western 
States, in order to assist in predicting the condition of affairs for the 
summer of 1896. Other lines of investigation will suggest themselves 
with the opening of the season of 1896. 

ESTIMATES FOR THE FISCAL YEAR ENDING JUNE 30, 18^. 

Entomologist $2, 500 

Assistant entomologist 1, 800 

Assistant entomologist or clerk 1, 600 

Assistant entomologist or clerk 1, 400 

Assistant entomologist or clerk 1, 200 

Clerk 1,200 

Clerk 1,000 

10,700 
Investigating the history and habits of insects, Division of Entomology; 
promotion of economic entomology; investigating the history and habits 
of insects injurious and beneficial to agriculture, arboriculture, and horti- 
culture; experiments in ascertaining the best means of destroying the 
injurious ones; publishing reports thereon; for compensation of additional 
temporary agents of the Division of Entomology : and for illustrations, 
insecticide apparatus, chemicals, and traveling and other expenses in the 
practical work of the Division of Entomology 20, 000 

In explanation of the above. — The only difference between this esti- 
mate and the one submitted a year ago is that an additional assistant 
entomologist at $1,200 per annum is asked for. The employment of such 
an assistant appears to the Entomologist to be an absolute necessity in 
order to carry on the lines of work planned. 



BEPOBT OF THE CHIEF OF THE DIVISIOH OF BOTAHT. 



Sib : I have the honor to submit herewith my third annual report as 
Botanist of the Department of Agriculture, for the year ending June 
30,1895. 

Respectfully, Fbedebick V. Coville, 

Botanist. 
Hon. J. Sterling Morton, 

Secretary, 



"^ORK OF THE TSAR. 

As indicative of the relative amount of money expended for investi- 
gations in this and the two preceding years, it may be said that from 
the roll of the Division of Botany in June, 1893, it appears that 35 per 
cent of the money expended for salaries was devoted to investigations; 
the remainder to clerical and mechanical labor. In June, 1894, 42 per 
cent was devoted to investigations, and in June, 1895, 57 per cent. It 
is believed that by securing for the botanical work of the Department 
trained investigators the results will be much greater in proportion to 
tiie money expended than when the work is carried on more largely by 
clerical assistants. In accordance with this idea, all new positions and 
all vacancies have, as far as possible, been filled through special tech- 
nicsJ examinations held by the Civil Service Commission. 

I wish to say in this connection that an experience of seven years, 
first as an assistant in this division, later as its chief, enables me to say 
without reservation that the civil service examinations have been a 
positive success in assisting the department authorities to make the 
best selection from several candidates for a vacancy. Of six positions 
filled in this way during the year, each requiring a good general educa- 
tion and a special knowledge of the technique of botany, all were 
secured by persons who had spent from four to eight years in training 
for such work, and the quality of the service rendered, which is the 
final test of any plan of selection, fully justifies this system. I believe 
it to be far superior to selection based on personal recommendation, 
whether made by public officers, by private citizens, or by college pro- 
fessors, when not supported by an actual examination of the candidates 
themselves. 

HEBBABITJM. 

Since the National Herbarium in the custody of the Department of 
Agriculture had outgrown its available quarters^ since it was not in a 
fireproof building, and since the space it occupied was needed for other 
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purposes by the Department of Agriculture, the Secretary of Agricul- 
ture eutered into corresiiondence with the Secretary of the Smithsonian 
Institution with a view to the transfer of the herbarium to the National 
Museum building, and satisfactory terms having been made the Botanist 
of the Department was directed to effect the transfer. This was com- 
pleted November 1, 1894, room having been provided for about three- 
lourths of the herbarium, the remainder being still housed at the 
Department of Agriculture. The details of this transfer are given more 
fully in my report as honorary curator of the department of botany 
in the National Museum, as is also the detailed report on the condition, 
accessions, and management of the herbarium. 

WEEDS. 

Mr. L. H. Dewey, one of the assistant botanists, has continued his 
investigations of weeds, paying particular attention during the year to 
the Eussian thistle, nut grass, and live forever. The largely increased 
demand for information regarding the Eussian thistle has been supplied 
by the publication of Circular No. 3. The Division of Botany has been 
instrumental in bringing to the attention of State authorities the advent 
of the Eussian thistle in certain Western States and in pointing out to 
them the necessity of at once providing means for its eradication. An 
appreciative response has been made in some cases, particularly in Cali- 
fornia, where immediate steps were taken by the State experiment sta- 
tion to prevent the spread of the weed, a special agent being employed to 
inspect the railroad properties and indicate to the authorities all places 
in which the plant had already obtained a foothold. A circular on nut 
grass has been issued and distributed widely throughout the Southern 
United States, where this plant is a most pernicious pest in cultivated 
fields. The weed known as live-forever (Sedum telephium) in the New 
England and Middle States, which often renders large areas of meadow 
land almost worthless, was investigated with a view to the wider dissemi- 
nation of knowledge regarding a disease which in certain localities is 
known to have entirely killed out the plant. An interesting report on 
this subject will be forthcoming during the ensuing year. Information 
respecting all the different weeds of the United States is gradually 
being accumulated, with a view ultimately to the publication of an 
illustrated handbook on the subject, prepared for the special use of 
farmers. A partial report of this nature has been issued as Farmers' 
Bulletin No. 28, entitled Weeds; and How to Kill Them. In addition 
to illustrations and special remarks regarding some of the weeds, is 
given a tabular arrangement of the most important facts, from a practi- 
cal standpoint, concerning about one hundred of our commoner species, 
(vith brief instructions as to the best methods for their eradication. A 
^»ulletin has also been prepared on the subject of weed legislation, con- 
>istin^ of a compilation of the weed laws now in force in different 
^t^tAt^ 'i.rtt^ Tigfirest'OTip for similar legislation by other States. 

•^EE SEED. 

'> .u>ijxji<kv,^iy j« ,viit. coc^ investigations has been removed fix)m 
I _ uain building o i;he Department of Agriculture to a brick dwell- 
■ng house, 212 Thirteenth street SW., which has been fitted up for 
aboratory purposes, and assigned in part to the Division of Botany, 
^he equipment lor investigation has been materially improved by the 
increase of the seed collections, which at the dose of the year contained 
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a total of 7,528 specimens. Fourteen bundred of these specimens were 
purchased from Mr. P. Hennings, of Berlin, Germany, and are especially 
valuable in the identification of impurities in imported seed. The other 
specimens have been obtained by collection aud by exchange with both 
foreign and American botanists and botanical institutions. Several 
new and valuable pieces of apparatus have also been added to the 
laboratory equipment. 

In view of certain foreign representations regarding the alleged 
impurity of American clover seed, made, evidently, with a view to dis- 
credit the excellence of our exported product, correspondence was 
entered into with the principal clover exporting firms of the United 
States relative to the feasibility and necessity of an official clover 
inspection at ports of shipiuent. It was found that a detailed inspec- 
tion would present decided dilficulties, perhaps insurmountable, seri- 
ously interfering with the present methods of shipment. Furthermore, 
the agrarian spirit in those European countries in which protests have 
been made against American seed would be little, if at all, affected by 
any inspection, however exacting and conclusive. In view of this con- 
dition of affairs, no official inspection of clover seed was recommended 
to the Department authorities. 

Our special investigation of clover seed, begun late in the preceding 
fiscal year, has been continued. A circular letter asking for detailed 
local information has been sent to the statistical agents of the Dei)art- 
ment, and the facts thus elicited have been tabulated for use. A per- 
sonal inspection of the methods of handling and growing seeds has 
also been made in Baltimore, and in the States of Ohio and Indiana. 
Numerous samples of clover seed have been obtained from producers 
aud dealers in different parts of the country, which will form the basis 
of germination and purity tests, to be conducted during the coming 
year. 

The seeds purchased by the Department of Agriculture for distribu- 
tion in the fiscal year 1895 have all been submitted to purity and 
germination tests, the number of these tests reaching 717 and involving 
the separation and counting of over 120,000 seeds, a fact which may 
give some idea of the painstaking care required in conducting such an 
investigation. Many of the varieties showed a surprisingly low per cent 
of germination and several cases of evident fraud were detected. 

The greenhouse facilities that were recommended in my last annual 
report have been provided, consisting of a space of about 720 square 
feet in one of the Department greenhouses. This was ready for occu- 
pation in the last week of the year. 

POISONOUS PLANTS. 

In my last annual report I pointed out the desirability of investigat- 
ing the poisonous plants of the United States for purposes of popular 
inlbrmation regarding their identification, ])oisonous effects, and proper 
antidotes. This work was commenced in November, 1894. 

A collection of crude drugs to thenuniber of nearly 400, representing 
about 300 species of plants, has been contributed by Messrs. Parke, 
Davis & Co., Detroit, Mich.; Stearns & Co., Detroit, Mich.; Lloyd 
Bros., Cincinnati, Ohio; Gilpin, Langdon & Co., Baltimore, Md.; Bur- 
rough Bros., Baltimore, Md., and Merck & Co., of Darmstadt, Germany. 
The specimens are accompanied in most cases by chemical products or 
extracts and are invaluable in the identification and comparison of 
j>pi8onous and medicinal plants sent to the Department for examiu^? 

DocKo.ti 11 
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tion. The library of the Department has been increased by the pur- 
chase of several of the more imi)ortaiit pharmacological pablications, 
and a large amount of bibliographical work has been done in bringing 
together in convenient form for ready reference information relative to 
our native poisonous plants. 

The first subject of investigation taken up has been that of laurel 
poisoning. A resum6 of all published information on this topic has 
been made, some chemical and physiological work carried on for the 
purpose of elucidating certain doubtful points, and a rei>ort on tlie 
whole subject submitted. Incidentally work has been done upon two 
other plants, the western leatherwood (Dirca occidentalis) and a native 
weed of the southwestern United States {Datura meteloides)^ both of 
which contain poisons. 

GRASSES AND FORAGE PLANTS. 

The work on this subject is in charge of Prof. F. Lamson-Scribner. 
The reports in i)reparatiQn on grasses and forage plants have been 
continued, the efforts of Professor Scribner and his assistants being 
devoted particularly to an illustrated descriptive publication on the 
grasses of the United States. Circulars on the Flat Pea and Sachaliue 
have been issued, and a paper on "Grasses as sand and soil binders ** 
was prepared for publication in the Yearbook of the Department for 
1804. 

By action of the last Congress the work upon grasses and forage 
plants has been separated from tlie Division of Botany and placed in 
charge of a newly created Division of Agrostology, this arrangement 
having taken effect July 1, 1895, 

FIELD WORK. 

During the latter half of 1894 three field agents were employed by 
the Department of Agriculture, one of them, upon the plains vegetation 
of the arid region of Oregon, lying between the Blue Mountains and 
the Cascade Range. This agent has presented a report upon this work, 
which, together with an investigation on similar lines for the plains of 
the Columbia, in the State of Washington, will form the basis of a gen- 
eral report on the phmt resources of the whole subarid region of these 
two States after an examination of the remainder of this region south 
and southwest of the Blue Mountains has been made. Another agent 
was employed to make an examination of the flora of southern Utah 
and adjacent portions of Nevada and northern Arizona, for the pur- 
pose of ascertaining the plant resources of this area and of mapping 
its plant zones. A partial report on this subject has been submitted 
by the agent in Alaska, who continued his work during the season of 
1804 in the interior, and returned to Washington with his collections 
late in October. He has since submitted a report on his work in that 
region. 

EDITORIAL WORK. 

During the fiscal year 1893-94 several reports were submitted to the 
Botanist, with a view to their i)ublication, but in the absence of suffi- 
cient time for editorial work it was impossible to give them their final 
preparation for tlie printer. In order to expedite the publication of 
these reports, an editorial assistant was asked for and allowed. During 
the year this assistant has edited, in connection with tiie Botanist;^ 



DIVISION OF BOTANY. 163 

seven reports besides several circulars and briefer articles, and has 
read the proof of all publications issued, besides attending to other 
bibliographical work of the division. 

LIST OF PUBLICATIONS. 

The following publications have been issued during the year: 

Report of the Botanist for 1893. By Frederick V. Coville. Issued August 27, 1894. 

8^, pp. iii, 235-244. 
Circular No. 2. Nut Grass. By Lyster H. Dewey. Issued October 27, 1894. 8'^, 

pp.4, fig. 1. 
Circular No. 3. The Russian Thistle. By Lyster H. Dewey. Issued January 4, 1895. 

8°, pp. 8, figs. 3. 
Contributions from the United States National Herbarium, vol. 1, No. 9. Report on a 

Collection of Plants Made in the States of Sonora and Colinia, Mexico, by Dr. 

Edward Palmer, in the years 1890 and 1891. By J.N.Rose. Issued January 31, 

1895. 8"^, pp. V, 293-434 ; pi. xiii, tigs. 10. Title page, preface, and index to vol. 

1, pp. viii. 
Bulletin No. 16. American Ginseng: Its Commercial History, Protection, and Culti- 
vation. By George V. Nash. 8^, pp. 16, figs. 2. Issued February 25, 1895. 
Circular No. 4. The Flat Pea. By F. Lamson-Scribner. Issued March 8, 1895. 8^, 

pp. 7, figs. 2. 
Circular No. 5. Giant Knotweed, or Sachaline. By F. Lamson-Scribner. Issued 

March 9, 1895. 8^, pp. 4, figs. 3. 
Farmers' Bulletin No. 28. Weeds; and How to Kill Them. By Lyster H.Dewey. 

Issued May 18, 1895. 8°, pp. 31, figs. 11. 
Report of the Botanist for 189't. By Frederick V. Coville. Issued May 28, 1895. 8^, 

pp, iii, 161-166. 

CORRESPONDENCE. . 

« 

The correspondence of the Division of Botany was much increased 
during the year, notwithstanding the fact that a much larger proportion 
of letters than heretofore has been answered by the sending of suitable 
printed circulars and reports. The number of letters actually written, 
however, is 4,557, in addition to several thousand circulars, formal 
answers to requests for publications, etc. Several thousand specimens 
of plants were received for identification, representing weeds, poisonous 
and medicinal plants, and supposed useful plants of many kinds. 

FOOD PLANTS. 

The Botanist has been gradually bringing together .information on 
the native food plants of the United States, besides data concerning 
some of the foreign species seemingly capable of cultivation in this 
country, but not as yet commercially known here. In order to. increase 
the amount of good to be derived from this source, it is very desirable 
that opportunity be furnished for growing in some suitable place on 
the Department grounds a collection of such of these food plants, either 
native or foreign, as give promise of agricultural utility. The special 
object of this work is not so much to discover plants which are likely to 
prove staple crops as to point out what plants are useful for local and 
domestic purposes in diversifying and improving the dietaries of the 
agricultural classes. Most of the plants which would come under this 
head do not give sufficient promise of general commercial value to lead 
seed dealers to pay any special attention to their introduction and 
cultivation. 
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CORBELATION OF VEGETATION WITH SOILS. 

The Department has undertaken through its Division of Agricultural 
Soils to point out the mechanical characteristics of the soils best 
adapted to the cultivation of particular crops, and to indicate by 
geographical descriptions or by maps the localities in which these soils 
may be found. The usefulness of such results may be much extended 
by ascertaining and describing the differences in the natural vegetation 
of these various soils so as to enable farmers to identify them the more 
easily. The presence or absence of certain kinds of trees or other 
plants may thus often inform a prospective owner, tenant, or immigrant 
of the precise capacity of the land he is examining. It is urged that 
this correlation of vegetation with soil be undertaken by the Division 
of Botany in cooperation with the Division of Agricultural Soils. 

BOTANICAL ARTIST. 

One of the most serious drawbacks encountered in the preparation 
of reports is the difficulty of securing good drawings of plants. The 
natuie of this work is such that large orders can not be made in 
advance, while the routine of securing contracts is so slow and subject 
to such technicalities that small lots of drawings satisfactorily executed 
can with difficulty be obtained. Several hundred drawings are needed 
to illustrate reports uowiu preparation — reports the contents of which, 
on account of the technical nature of descriptive botanical language, 
would be largely unintelligible to farmers if issued without illustrations. 
An effort should be made to secure and retain on the permanent roll a 
skilled botanical draftsman. 



BEPOET OF THE AOROSTOLOOIST. 



Sir : I have the honor to submit my first annual report upon the 
work of the Division of Agrostology for the past fiscal year, together 
with an outline of the plans of the work for the current fiscal year 
and suggestions for the future, presented in accordance with your letter 
of instructions under date of July 22. 

l^espectfully, F. Lamson-Scribner, 

Agrostologist, 
Hon. J. Sterling Morton, 

Secretary. 



ESTABLISH>rENT AND SCOPE OF THE DIVISION. 

Through the recommendations and earnest eft'orts of the Secretary 
of Agriculture a law was passed by the last Congress establishing the 
Division of Agi'ostology. In accordance with this act the division was 
organized July 1, 1895, at which time the law went into effect. The 
work of the division will be entirely devoted to grasses and forage 
plants, both of this and other countries, the investigations of those of 
the latter being made with a view of introducing the best kinds into 
the United States. The grasses will be studied scientifically as to their 
kinds and distribution, their economic value in agriculture and the arts, 
the adaptability of the ditterent kinds to sjiecial uses or to various soils 
and climates. As has already been announced, this new division will 
instruct and familiarize the people with the habits and uses of all 
grasses and forage plants by correspondence, reports, illustrated cir- 
culars of information, bulletins, and special monographic works relating 
to the subject. 

GRASSES AND FORAGE PLANTS — VALUE. 

There is no other country the natural resources of which, counted in 
the number of species of nutritious forage plants, are equal to our 
own. Among these plants the grasses are the most important, since 
they provide food for man and forage for cattle, and next in importance 
is the bean family, which includes all our cultivated clovers and their 
relatives — alfalfa, cowpeas, lupins, and a multitude of less known 
species. Of the iformer there are about 700 distinct species native to 
the United States and more than 800 kinds of the latter, together form- 
ing one of the richest legacies of our country. 

There are no finer natural meadows and pastures in the world than 
are to be found in many sections of our land. They abound in the 
Appalachian Mountains and cover the prairies from the Saskatchewan 
to the C4ulf, and are present in the mountain valleys and on the plains 
of the Pacific Coast. 
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Ev^ery year increasing attention is being given to the raising of 
improved bay and fodder plants, and tbe importance of our liay crop 
is being realized more and more in commercial circles, evidenced by the 
calling of conventions for tbe establishment of uniform grading and 
regulations which will place the handling of hay upon a basis similar 
to those upon which rest dealings in cereals and other staples. The 
official estimate of the value of our hay crop for 1894 is very nearly 
half a billion dollars, and this with an average production per acre of 
1.14 tons. A little eflbrt, or a little more intelligent selection of the 
hay plants cultivated, might have increased this average production 
per acre to 2 tons, which would have added 41,396,483 tons to the total 
crop of that year, or an increase in money value, based upon the low 
average price of $8.54 per ton for 1894, of $353,575,090. The same 
increase in value of the product might also be secured by improving 
its quality through judicious selection of the variety of plants cultivated. 

This estimate of the value of the hay crop gives us only a partial 
idea of the real value of the grasses to the country. The amount of 
pasturage these plajits afford our flocks and herds has never been esti- 
mated and its value hardly noted. But, taking the country as a whole, 
it must greatly exceed the value of the hay crop, for in the great graz- . 
ing regions of the West the native grasses and fodder plants that cover 
the prairies and the foothills of the mountain ranges form nearly the 
entire subsistence of the stock of the ranchmen. 

FODDER TLANTS FROM FOREIGN SOURCES. 

Many of the plants sown in foreign meadows have no value with us, 
however much they may be prized in their native countries, and yet 
they are persistently advertised and oft'ered for sale here because they 
may be deemed valuable in England or Germany. Enough money has 
been spent by American farmers for worthless fodder plants from for- 
eign sources to more than pay the expenses of the Department of Agri- 
culture for a whole year. We have better species and more of them, 
natives of the soil, which we will not have to plant ten or twenty years 
to get acclimated or to learn whether they are adapted to our lands. 
There are 60 native clovers, 65 different kinds of blue grass, more than 
90 lupins, nearly half a hundred vetches, and bunch grasses, buffalo 
grasses, brome grasses, meadow grasses, pasture grasses, and hay 
grasses almost numberless, suitable to every kind of soil and climate 
and rock formation which we possess. Of all this wealth of species 
less than a dozen so far have been brought into cultivation. There 
is no better and more profitable line of work open to the Department 
of Agriculture than the development of our resources embodied in the 
richest grass flora of the world. If a good forage plant can be found 
which may be substituted for a poorer one it may mean that two hun- 
dred head of cattle can be pastured where only a hundred were fat- 
ened before. If one grass or one clover valuable for forage can be 
bund that will thrive in the arid lands of the West and will grow there 
»s well as the sagebrush and creo8otel)ush now do, many times the cost 
' all experiments will be added each year to the material wealth of the 
-iti^T With all our natural resources in this line we are permitting 
,c*i;. /C grasses and clovers to be driven out by foreign species, not 
'•"se these possess any superiority of digestibility or nutritive value, 
, jrough indifference or overconfidence in the advertisements of par- 
-c interested in foreign products. 

A 11 the cultivated grasses and clovers of which we know the history 
jc.vt, oeen cultivated in a small way at first. They are mostly species 
Thich have a large or conspicuous seed head. These were selected 
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and cultivated mainly because their seeds were large enougli to attract 
attention or because the seed could be easily shelled. 

The grasses and native forage plants of all descriptions should be 
thoroughly tried on the different soils and in the different sections of 
the United States. We waat to know what plant will provide the 
greatest amounts of the most nutritious forage in the shortest season at 
the least expense to the farmer. We want to know what forage plants 
remove the greatest amounts of mineral fertilizers from the soil and what 
improve the fields they are planted upon. In short, we want the best, 
and we believe that the best can be grown on American soil from 
native species. 

WORK IN PROGRESS. 

During the fiscal year ending June 30, 1895, a beginning in the work 
contemplated by the division had already been made under the Division 
of Botany. In accordance with the directions of the Secretary, two 
experimental grass stations were established early in the spring, one 
of comparatively small area, upon the Department grounds, designed 
particularly to bring under direct and constant observation the numer- 
rous native and cultivated grasses and fodder plants for the proper 
investigation of their nature and peculiar habits of growth, and one at 
Knoxville, Tenn., of larger area, where the more promising forage 
plants, or those believed to be best adapted to our Southern States, 
can be grown on a scale suf&cient to test their capabilities under cul- 
tivation, and furnish seeds or roots for distribution when found desir- 
able. About 400 different varieties of grasses and forage plants have 
been grown during the present season at these stations. Of the pas- 
ture grasses cultivated, the true buffalo grass of the Western plains 
has been a most marked success. From a few roots obtained in the 
spring from Nebraska there has been formed a dense and pleasing 
turf of the finest herbage completely covering the plot assigned to it. 
In its habit of growth this buffalo grass closely resembles that of Ber- 
muda, and as it will endure in more northern latitudes it may prove as 
valuable in our Northern and Western States as the Bermuda is in 
the South. 

All the correspondence relative to grasses and forage plants is referred 
to this division, and 525 letters were answered during the year 1894-95, 
and a number of collections of grasses named, numbering over 1,400 
identifications. The nature of the correspondence is varied, and covers 
a wide range of topics, from requests for the name of a single specimen 
submitted to the most complex questions relative to the adaptation 
of species for special soils or purposes or of mixtures best suited for 
particular soils or places throughout the country. Correspondence was 
opened tlirough the State Department witii our consuls in foreign coun- 
tries, and much valuable information and useful material was gathered 
through this source. I would particularly mention a collection of 150 
different varieties of grasses and grass seeds received from the director 
of the seed control station at Zurich, and a* nearly complete set of 
New Zealaud grasses, presented by the secretary of the New Zealand 
department of agriculture, and an interesting collection of the grasses 
and fodder plants of Italy. Over 2,000 sheets of mounted specimens, 
many of which are new to the collection, have been added to tlie her- 
barium of grasses. Work was begun and considerable progress made 
in the preparation of two reports upon the grasses of North America, 
one of which, popular in character, is designed to serve as a useful 
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reference book for farmers and others interested; the other, a larger 
and more comprehensive work, is designed to embrace descriptions and 
illustrations of all the grasses of North America, to be called " Hand- 
book of Grasses." 

Since the 1st of July the work already begun has been carried forward 
with energy. A special detail was made for the investigation of the 
grasses and forage plants of the Southeastern States, both for the pur- 
X)ose of collecting information relative to this region and material for 
the collections of the Department and for exhibition at the Exposition 
at Atlanta. This field work has been completed, and a report upon it 
is already in the hands of the printer. The two agents appointed to 
work in the Kocky Mountain region have made an exceedingly valuable 
collection of specimens and seeds of the grasses of the region covering 
portions of Montana, Idaho, Colorado, and Nebraska, and it is believed 
that their report will be one of much value. A member of the force 
has been detailed to visit certain portions of the prairie regions of 
Iowa, Kansas, Nebraska, and Dakota with a view of preparing a report 
upon the "forage conditions, actual and prospective, of the prairie 
region." The grass gardens already referred to have been maintained 
with success, and, although so recently established, have been a source 
of considerable information. 

Publications, — The publications which have been made by this divi- 
sion during the past and present fiscal year are as follows: Farmers' 
Bulletin No. 18, Forage Plants for the South, 30 pages, 17 illustrations; 
Circular No. 1 B, Hungarian Brome-Grass, 4 pages, 1 illustration; Cir- 
cular No. 4 B, Flat Pea, 7 pages, 2 illustrations; Circular No. 5 B, Sach- 
aline, 4 pages, 3 illustrations; Circular No. 1, A Note on Experimental 
Grass Gardens, 4 pages; Fanners' Bulletin No. 31, Alfalfa or Lucern, 
23 pages, 3 illustrations; Bulletin No. 1, The Grasses of the Southeast- 
ern United States. The most important ones now in preparation are 
those mentioned above, the illustrated handbook, and the general work 
of economic interest. 

RECOMMENDATIONS. 

I would recommend the continuance of the work already begun, the 
enlargement of our collections, both of native and foreign grasses, in the 
herbarium and in the grass gardens. If practicable, I would suggest 
that the grass garden upon the Departnient grounds be enlarged in 
order to accommodate a greater number of species, to give more area 
to those which exhibit marked economic value, and to afford opportu- 
nity to cultivate the same grass in a variety of ways when it may be 
desirable to determine both its turf-forming qualities and capacity for 
hay production. I would urge the further collection of seeds of our 
native grasses and other native plants of possible agricultural value, 
especially those of the semiarid regions of the western and southwest- 
ern portions of our territory, in quantities sufficient to cultivate at one 
>r more of the grass stations immediately under the direction of the 
i)epartment and at some of the State experiment stations where atten- 
ion is given to this subject. 

'ilecommendations for the organization of the division force and esti- 
■■«ites for the fiscal year ending June 30, 1897, have been submitted. 

would finally recommend that a careful exploration be madeof por- 
' fiis of the States of Oregon and Washington for the jmrpose of gain- 
'ig a more definite knowledge of the native fodder plants of that 
ogion. There are very many grasses peculiar to this part of the 
country which are evidently worthy of the attention of the farmer 
xOid ought to be brought into notice. 
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Sir: I have tbe honor to snbinit herewith a report giving a brief 
synopsis of the work of this division for the fiscal year ending June 
30, 1895, and an outline of the work planned for the current fiscal year. 
Respectfully, 

B. T. (xALLOWAY, 

Chwf. 
Hon. J. Sterling Morton, 

Secretary, 



'WORK OF THE DIVISION FOR THE FISCAL TEAR ENDINa JUNE 

30, 1995. 

In accordance with the recommendation made in my last report, the 
work of the division now includes plant physiology. Plant physiology, 
the study of normal life processes of ])]ants, is so closely connected 
with pathology the study of abnormal life i)rocesses, that it is difficult 
to separate them. The latter is a comparatively new subject in this 
country and little attempt has been made to account for many of the 
phenomena involved, except on purely superficial grounds. Many of 
the diseases of plants are associated with the attacks of parasitic organ- 
isms, such as fungi. In cases of this kind it is customary to study the 
fungus only, losing sight of the fact that the environmental conditions 
to which the plant is subjected are fully as much if not more impor- 
tant than the mere knowledge as to the various, phases in the develop- 
ment of the parasite. The division has already naturally given consider- 
able attention to physiological questions in their relation to pathology, 
and it is believed that by broadening this work the practical value of 
the investigations will be materially increased. 

As heretofore, the investigations of the division were carried on in 
both laboratory and field, the laboratory work being conducted prin- 
cipally at Washington, D. C, Eustis, Fla., and Santa Ana, Cal. Tiie 
opportunities for investigations of this kind at Washington were con- 
siderably improved during the year by the removal of the division into 
new quarters. The new rooms were fitted up and occupied in Feb- 
ruary, an4 are better lighted, better heated, and better adapted in every 
way for the work than those formerly used. The facilities of the divi- 
sion were also further improved by the addition of considerable green- 
house space. It has been difficult heretofore to satisfactorily carry on 
many of the studies of plant diseases and their treatment on account of 
not being able to satisfactorily control important conditions, such as 
light, heat, moisture, etc. With properly constructed greenhouses this 
can in a measure be done, thereby making it x>ossib]e to do much better 
and more reliable work. 

169 



170 REPORT OF THE SECRETARY OF AGRICULTURE. 



INCREASED PRODUCTIVENESS OF PLANTS SPRAYED WITH BORDEAUX 

MIXTURE. 

Studies to determine the cause of the increased productiveness of 
plants sprayed with Bordeaux mixture were continued as outlined in 
my last report. This work has an important practical bearing, and 
while many points of value were brought out, a number of others remain 
to be determined. The results of this work carried on during the year 
in both laboratory and field substantiate former statements in regard 
to the beneficial effects of the preparation in question, aside from the 
mere fact of its preventing injuries by fungi and insects. Whether the 
effects are due to an active stimulation of the plant or the indirect 
action of the preparation on the soil has not been fully determined. 

DISEASES AFFECTING GREENHOUSE PLANTS. 

The importance of the horticultural interests of the country, espe- 
cially those relating to the growth of plants in greenhouses and the fact 
that such plants are subject to many serious diseases, made it desirable 
to begin a series of investigations to obtain information on the causes 
of the more destructive maladies and the most imi)ortant means of pre- 
venting them. This work was commenced near the close of the fiscal 
year, the principal disease considered being one affecting the Easter 
lily, a plant extensively grown by florists during the winter months 
for its flowers. The bulbs of this lily are grown in Bermuda and are 
shipped here in large quantities, to be forced during the winter months. 
Of late years the disease in question has seriously interfered with the 
profitable growing of this crop, and the investigations under way are 
designed to obtain information as to the cause or causes of the trouble 
and the most practical nteans of preventing the same. In investigating 
this matter the whole question of the cultivation of the bulbs must be 
considered, as the disease is a very obscure one and is doubtless largely 
influenced by the conditions under which the bulbs are propagated, 
grown, and harvested. From the evidence at hand it seems probable 
that the bulbs, which are now all imported, and which cost the Amer- 
ican growers many thousands of dollars annually, might be grown in 
certain parts of our own country. Studies of other diseases affecting 
plants under glass were also commenced, the more important ones being 
those attacking the violet, carnation, and chrysanthemum. 

PEAR-BLIGHT INVESTIGATIONS. 

The work on pear blight was continued during the year, the principal 
ime of one assistant being devoted to the subject. It is gratifying to 
innounce that the complete life history of the organism causing blight 
las now been worked out, and for the first time it becomes possible to 
control the disease. An extensive experiment to test the practical value 
)f the recent scientific discoveries was completed duringthe year, the 
esults being highly satisfactory. The assistant in charge of the work 
las devoted a considerable part of his time to the preparation of a 
oport covering the results of his investigations. In connection with 
his work a number of other diseases affecting the pear and apple were 
aade the subject of study, the object being to eventually bring the 
•esults of these investigations together in a report on the maladies 
affecting poma«eous fruits. 
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MELON DISEASES. 

Eeference was made in my last report to certain diseases of melons 
which were being investigated. These maladies, which have been very 
appropriately named "wilt diseases" by the assistant in charge of the 
work, are widespread and destructive. A number of other plants, nota- 
bly the potato, tomato, eggplant, and cotton, are severely injured by the 
same trouble. The diseases, which cause the affected plants to first 
wilt and then die, are due in part to bacteria and in part to fungi. 
Although the effects of the attacks of both classes of organisms are 
the same, the manner in which they work is different. The studies dur- 
ing the year were made to discover the manner in which the plants are 
infected, how the organisms live over winter, and the relationship of 
the different forms to each other. Special attention was given to the 
wilt as affecting sea-island cotton. This crop is a valuable one and 
a special effort was made to obtain information which would suggest 
means of preventing the serious losses occasioned by the disease. It 
was found that the fungus causing the wilt of cotton also occurs on cow- 
peas, which crop is largely used for green manure. It is possible that 
by modifying the methods of planting and using crops not subject to 
the disease for green manure the maladies may be checked. These 
matters are now being investigated. 

CEREAL DISEASES — FIELD WORK. 

During the early part of the year the time of the assistant in charge 
of cereal diseases was spent in making field observations in the prin- 
cipal wheat regions of the country. These observations, together 
with specimens of rusted and healthy grain, previously received from 
thousands of correspoudents all over the country, furnished much neces- 
sary information concerning the kind and distribution of cereal rusts, 
their relative abundance, comparative damage caused by each, and the 
susceptibility of different varieties to the parasites. No experiments 
to determine the rust resistance of different varieties having ever been 
made in this country, it was decided to conduct a number on a large 
scale and covering sufficient time to definitely decide the matter either 
favorably or unfavorably. Accordingly 865 varieties of wheat and 110 
varieties of oats, obtained from ever^^ continent, were tested for this 
purpose at Garrett Park, Md. The most common species of wheat 
rust, the dark yellow leaf form, happened to be extremely abundant 
this season at the place where the work was carried on. The results 
of the exi)eriments may be brtefly summarized as follows: (1) The one- 
berried and two berried spelts from Germany were absolutely rust free. 
These varieties are not used in bread-making, however. (2) Nearly all 
Durum wheats originating in the Mediterranean regions were almost 
entirely rust free. These are not considered bread wheats, although 
there certainly is not yet sufficient evidence that they can not be used 
successfully for such purpose. (3) Of the true bread wheats quite a 
number of the harder varieties showed rather strong rust resistance, 
while many of the softer and white grained varieties were from 95 to 98 
per cent rusted. (4) The rust, even where most abundant, seemed to 
do very little if any damage, except, of course, to make the straw less 
valuable. (5) Several varieties considered to be quite rust resistant 
in other places were here severely rusted. (6) Wheat mildew was 
extremely abundant on the young ])lants, possibly doing fully as much 
damage as the rust, and usually attacked the varieties most affected 
with rust. (7) Oat-leaf rust was present in small quantity near harvest 
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time, but not sufficiently abuudaut to show valuable comparative 
results. While the Held work was under way laboratory experiments 
were carried on to determine the facility of transporting the same rust 
species from one host plant to another. These experiments furnished 
some interesting data. Experiments with spore cultures and in plant 
physiology were made to some extent. 

WORK AT THE SUBTROPICAL LABORATORY. 

During the year the two assistants stationed at the Subtropical 
Laboratory in Florida gave a considerable i)art of their time to the 
preparation of a bulletin on the principal diseases of citrous fruits 
occurring in the State. This bulletin, which will appear in a short 
time, gives a brief and concise account of the principal diseases affect- 
ing citrous fruits and the best methods of combating them. It is hoped 
that it may prove useful in enabling the grower to recognize the differ- 
ent diseases easily and quickly, at i)resent a very difficult matter, 
owing to the lack of good descriptions and illustrations. * In addition 
to the publication mentioned, another bulletin has been prepared on 
sooty mold, giving the results of extensive field and laboratory work 
carried on for the past two years. Incidentally some very important 
fungous parasites of the injurious scale insects have been found. As 
they are likely to prove of considerable value to the orange grower, 
their life history has been studied in some detail. A considerable 
number of laboratory and field experiments were made on Bordeaux 
mixture and sulphur washes. A clear understanding of the chemical 
and physical nature of these important fungicides has been obtained, 
and as a result methods have been discovered by Avhich they can be 
prepared in any quantity more easily and more quickly than by the old 
methods. During the year studies of the diseases of the i)ineapple 
and mango were begun. The cultivation of these two plants is rapidly 
extending, and probably in a few years they will stand next in impor- 
tance to citrous fruits in the subtropical i)arts of the country. The two 
unprecedented freezes of December 29, 1894, and February 8, 1895, 
caused widespread damage in Florida to many cultivated plants. The 
effects of these freezes have been made the subject of extended field 
work, the object being to obtain information that will be of value in the 
future ])lanting of citrous and other fruits. 

AVORK ON THE PACIFIC COAST. 

On the Pacific Coast the principal wor^ during the year was on the 

diseases affecting the peach, almond, apricot, apple, and grape. As 

outlined in my last report, the assistant in charge of this work carried 

on extensive experiments in the treatment of peach-leaf curl. This 

work was completed, with very satisfactory results, and a report is now 

>eing prepared. The work on coulure (the premature fall of grai)e 

lowers) was also continued during the year practically along the lines 

aid down in my last report. 

liXHIBIT FOR THE COTTON STATES AND INTERNATIONAL EXPOSITION. 

During the latter part of the year several of the force of the division 
were engaged in preparing an exhibit for the Cotton States and Inter- 
national Exposition at Atlanta. The exhibit is one of the most com- 
> the division has ever prepared, and it is believed that it will serve 
al -purpose in illustrating the scientific and practical work under 
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ROUTINE WORK. 

In addition to the foregoing, the usaal routine work of the division 
was carried on during the year. This includes the preparation of 
reports, editorial work on the same, proof reading, care of indexes, 
correspondence, etc. Indexing the literature on plant diseases and 
allied subjects occupies much time, but this work is necessary and 
important, and therefore receives special attention. The proper care 
of the correspondence probably occupies one-third of the time of the 
entire force of the division. The inquiries received are of the most 
varied kind and often require much time for the preparation of full and 
satisfactory replies. By the use of farmers' bulletins, circulars, etc., it 
is often possible to answer some of the questions asked. 

OXTTIiINi: OF TVORK PLANNED FOR THE CURRENT FISCAL TEAR 

Work on the effects of Bordeaux mixture and other fungicides on the 
growth of plants is now under way and will be continu^ during the 
year. Owing to the improved greenhouse facilities, these investiga- 
tions can be carried on in a more satisfactory manner than heretofore. 
In connection with this subject a series of experiments will be made 
to determine the effects of different gases in the soil on the health, 
growth, and productiveness of a number of plants. The highest 
development of a plant is dependent on perfect root development and 
action. These are largely influenced by conditions of the soil, the 
presence or absence of salts in solution, the presence or absence of cer- 
tain guses, etc. Such questions have an important bearing on the 
health of plants and their most economic development in the broadest 
sense. Certain root-rot diseases, probably due to improper irrigation, 
have caused much trouble, especially in parts of New Mexico and Cali- 
fornia. These should be investigated with a view to remedying the 
trouble if possible. The work on diseases common to plants grown 
under glass will be continued, carnations, lilies, and violets being the 
principal crops considered. The question as to the practicability of 
growing the Easter lily bulbs in this country will be looked into. It 
is believed that there are sections along our Atlantic Coast where 
the cultivation of these and similar bulbs might prove a profitable 
industry. 

During the fall and winter of this year it is planned to carry on 
extensive experiments with a view to demonstrating further the effi- 
ciency of the recently discovered method of presenting pear blight. 
This work will also aid the division in gaining the necessary practical 
experience for carrying on the work of eradication of blight on a large 
scale. Some of the minor points connected with the life of the organ- 
ism causing blight will be worked out, the investigations being made in 
the greenhouse, where the conditions of heat, light, etc, will be largely 
under contid. 

The investigations of the wilt diseases of cotton and other plants will 
be continued, the principal object being to discover practical preventive 
measures. 

The work on the diseases of cereals, to which reference has been 
made, tended to confirm previous observations, that the rust present 
was not the one that seriously injures wheat in this country. For this 
reason it is planned for the coming season to carry on field experiments 
to determine the rust-resisting value of wheats in a region where the 
destructive or black stem rust of wheat occurs. About twelve hundred 



174 REPORT OF THE SECRETARY OF AGRICULTURE. 

varieties of wbeat and oats will be tested. At the same time the life 
history of the rust, which as yet is wholly unknown, will be studied in 
the laboratory. 

Work on the effects of the two freezes in Florida will be continued, 
careful studies being made on the extent of the injuries caused, the 
relative hardiness of various cultivated plants and of different varieties 
of the same plant, and also on the best methods of avoiding such losses 
in the future. It is hoped that a preliminary rei)ort on pineapple dis- 
eases can be prepared before another year. The main part of the work 
in Florida, however, will be laboratory investigations on citrous fruits 
and their diseases. Material for these studies has been accumulating 
for some time, and the opportunity for uninterrupted investigation is 
an exceptional one, since for the most part field work will be impossi- 
ble because of the severe injuries the trees suffered during the previous 
winter. It is probable that one of the assistants in charge of this work 
will go abroad for study during the year, thus leaving but one man to 
carry on the work. 

The assistant in charge of the work on the Pacific Coast will con- 
tinue the investigations of coulure. There are also a number of impor- 
tant diseases afi'ecting the peach and apple which are being studied. 
Some time will be occupied in preparing for publicatiou the results of 
the treatment of peach-leaf curl. This work was highly successful, 
and the report, it is believed, will be of much practical value to fruit 
growers. 



EEPORT OF THE CHIEF OF THE DIVISION OF OBNITHOLOOY AHD 

MAMMALOGY. 



Sra : I have the honor to submit herewith a report on the doings of 
the Division of Ornithology and Mammalogy for the fiscal year ending 
June 30, 1895. 

Respectfully, C. Hart Mebbiam, 

Chief. 
Hon. J. Sterling Morton, 

Secretary. 



TVORK OF THE TEAR. 

The work of the division during the past fiscal year has consisted 
mainly in completing investigations already under way, and in prepar- 
ing reports on material collected in previous years. A number of pub- 
lications on different groups of birds and mammals were completed, and 
have been issued and distributed, either as special bulletins or as articles 
in the Yearbook — the latter reprinted and distributed as separates. 
The subjects treated in these publications are the pocket gophers, the 
common crow, the food habits of woodpeckers, crow blackbirds, and 
hawks and owls, and the work accomplished by the division in study- 
ing the geographic distribution of life in North America. A bulletin on 
jack rabbits and a technical paper on shrews have been completed and 
will be published shortly. 

GEOGRAPHIC DISTRIBUTION. 

The field work necessary in running the boundaries of the several life 
zones has been continued. The biological survey of Montana has been 
extended to include the western part of the State, and will cross north- 
ern Idaho and reach eastern Washington before the close of the present 
season ; but no biological survey on a large scale was undertaken, owing 
to the time required for the completion of the publications above men- 
tioned. 

Field work during the year has been carried on in seventeen States 
and Territories, namely: Alaska, California, Colorado, Florida, Idaho, 
Kansas, Kentucky, Minnesota, Montana, Nebraska, North Carolina, 
Oregon, South Carolina, South Dakota, Tennessee, Virginia, and Wash- 
ington. The object of the work in the South was a more exact 
determination of the boundaries of the Austroriparian zone and the 
exploration of some little-known areas. Collections were accordingly 
made in Dismal Swamp and on the eastern shore of Virginia and also 
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u the Everglades of Florida. Unfortunately, the exploration of the 
latter region was cut short by the sudden illness of the field naturalist 
detailed for this duty. Some work also Avas doiie north of our boundary 
in the provinces of Alberta and Saskatchewan, and south of our 
territory in Lower California and other parts of Mexico. 

The labor of mapping in detail the geographic distribution of the 
various species of mammals and birds has progressed slowly, owing to 
the pressure of other work. One clerk has been engaged almost con- 
tinuously during the last four months in tabulating data for the bird 
maps, and the work will be pushed as rapidly as possible during the 
current year. 

STOMACH EXAMINATIONS. 

During the year 1,174 birds' stomachs were received, and 1,438 exam- 
ined, in addition to a number of stomachs of mammals examined in 
the field. A new assistant in the laboratory was appointed February 
3, since which date the work of identifying the contents of birds' stom- 
achs has gone on more rapidly than heretofore. In determining the 
insect food much help has been rendered by the Entomologist and his 
assistants. The report on the food of crow blackbirds published in 
the Yearbook is based on the examination of 2,258 stomachs. The pre- 
liminary study of the food of woodpeckers has been completed and 
published (Bulletin 7). All the stomachs of thrushes, cat-birds, wrens, 
meadowlarks, orioles, cowbirds, blue jays, and mourning doves in the 
collection have been examined, and reports on their food habits are 
in course of preparation. 

OTHER TECHNICAL WORK. 

The technical work of revising the groups of North American mam- 
mals has progressed as rapidly as the limited time available permitted. 
The American shrews have been thoroughly revised, and considerable 
work has been done on the bats and mice. Much of this kind of work 
still remains to be done, and is absolutely essential in the case of groui)S 
that will form the subjects of future bulletins. 

BOUNTIES. 

Again it seems necessary to call attention to the pernicious effects of 
laws providing b(mnties for the destruction of mammals and birds. 
The temptation to expend public moneys in the hope of ridding lands 
of species believed to be harmful is great, and yearly leads to the enact- 
ment of unwise bounty laws. Instances of the unhappy results of such 
legislation have been given in former publications of the division. 
Among more recent examples may be cited the California coyote bounty 
act of 1891, which involved an expenditure of $187,485, while the claims 
presented up to June 30, 1894, amounted to no less than $358,615. 
Texas expended $50,000 in a vain attempt to exterminate various 
species of mammals under the bounty law of 1801, but the cost fell so 
heavily on some counties that the law was repealed by the last legisla- 
ture and a new one passed to replace it. During the past winter a bill 
to fix a bounty on the English sparrow was brought before the legisla- 
ture of New York. Fortunately, through the efforts of the State 
entomologist and others, the measure was defeated, and the useless 
expenditure of a large sum of money averted. In the case of the spar- 
row bill, and one or two similar measures proposed ia o^her Statoei 



DIVISION OF ORNITHOLOGY AND MAMMALOGY. 177 

daring the year, the division was requested to furnish data with a 
view to forecasting the probable eflfects of such legislation. The ground- 
squirrel plague in the State of Washington seems to have increased in 
the last two or three years, in spite of large expenditures for bounties 
and poison. The damage done to grain crops has been immense, and 
numerous letters have been received from sufiTerers seeking means of 
relief. The extermination of such animals can only be accomplished by 
concerted and continuous efforts on the part of individual farmers and 
landowners. Bounties rarely accomplish, and often defeat the object 
for which they are intended; they are pernicious in putting a premium 
on fraud. 

COTTON STATES AND INTERNATIONAL EXPOSITION. 

Some time has been devoted to the preparation of an exhibit for the 
Atlanta Exposition. This exhibit is designed to serve as a suggestive 
illustration of the work the division is doing in studying the geographic 
distribution of life in North America, and investigating the food habits 
of injuiious and beneficial mammals and birds. 

ROUTINE WORK. 

Eoutine work consumes a large part of the time of the office force 
and, as in former years, has consisted of correspondence, attention to 
the needs of field agents, the tabulation and arrangement of reports 
and other information received, the identification of specimens, the 
care of collections, the i)reparation of reports and bulletins for publi- 
cation, and of reference lists useful in the work of the division. The 
number of letters received during the year was 4,025, and many of 
them were accompanied by schedules, reports, and notes, which Avere 
examined and filed for future reference. During the same time more 
than 2,500 letters were written and several hundred schedules dis- 
tributed to correspondents; 3()8 packages were received, and 404: sent 
out. The demand for the publications of the division is constantly 
increasing and the editions of most of the earlier bulletins are now 
exhausted. 

As a result of the continued growth of the Department, the division 
has been housed for about six months in a large, barn-like wooden build- 
ing, in rooms utterly unsuited to its needs, where its valuable library, 
manuscripts, and unpublished notes, representing eleven years of 
arduous labor, have been constantly exposed to the danger of total loss 
by tire. Hence it is a matter of unspeakable satisfaction to learn that 
quarters have been provided in a substantial and relatively fireproof 
building, into which the division will be moved in the immediate future. 

OUTLINE OF -WORK FOR 1895-96. 

The plans for the current year do not contemplate any radical depar- 
ture from the lines of investigation heretofore carried on, but rather a 
more systematic continuation and comi)letion, so far as possible, of work 
already under way. The biological survey of the northern Kocky Moun- 
tain region will be extended to the Great Basin in eastern Washington 
and Oregon, including a preliminary examination of the Blue Mountains, 
in order to obtain much needed data on the distribution of animals 
and plants in that little known region. Field work will be done also 
in the Northwest — in the heavy rainfall belt along the coast from Ore- 
gon to southeastern Alaska. Several popular bulletins on mammals of 
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economic interest, similar to those already published on the ground 
squirrels of the Mississippi Valley and on the pocket gophers, are in 
course of preparation. One on the jack rabbits will include all the 
species of the United States^ giving their distribution, the injury they 
inflict on crops^their value as food and for game and coursing, the pur- 
poses for which their skins may be used, and the methods that have 
proved most successful in destroying rabbits and protecting crops from 
their depredations. Other groups that will be taken up in the near 
future are the ground squirrels of the whole United States, the prairie 
dogs, marmots, and weasels. The maps already made, showing in detail 
the areas inhabited by various species of mammals and birds, will be 
brought down to date and many additional maps will be prepared. In 
the laboratory studies will be continued on the food of birds. One part 
of the bibliographic work on which the division has been engaged for 
several years — a list of the genera and subgenera of mammals — is now 
almost finished, and it is expected that the list can be completed and 
published in the course of a few months. 



EEPOBT OF THE CHIEF OF THE DIVISION OF AGBICULTUBAL SOUS. 



Sir: I have the honor to submit herewith, in accordance with the 
recent order of the Secretary, a report of the work of the Division of 
Agricultural Soils for the year ending June 30, 1895. 
Respectfully, 

Milton Whitney, 

Chief. 
Hon. J. Steeling Morton, 

Secretary. 



WORK OF THE TEAR. 

The principal lines of work carried on in this division during the 
last fiscal year were the continuation of the examination and classifica- 
tion of the soils of some of the principal agricultural areas in the 
country; tlie working out of methods for the study of the physical 
properties of soils and the effect of fertilizers thereon; a continuing of 
the record of the daily amount of moisture in typical soils of these dif- 
ferent formations, and cooperating with a number of States in the study 
of their local soils and soil conditions. 

In the organization of the division it has been extremely difficult to 
secure assistants with the proper training and cjnaliti cations to carry 
on the work. Two special examinations were held by the Civil Service 
Commission during the i)ast year, but only four ai)plicants took the 
first and only one the lust. There has been no special training in this 
line of work, and it has been difficult to interest able men, who have 
been trained in other branches, and induce them to enter an essentially 
new and nnexi)lored field. It is difficult to select men through a com- 
petitive examination for such positions, where the knowledge of the 
subject must be of minor consideration on account of the lack of train- 
ing. The positions require men of sound judgment ; training in practical 
as well as in scientific lines; men who have energy and determination 
to surmount obstacles as they appear, and who are fertile in devising 
methods of work; men with capacity for original thought, who can 
throw themselves faithfully into developing the work of the division. 
These are qualities which it is difficult to bring out in a competitive 
examination. 

Owing to the impossibility of finding men trained in this line of 
investigation, it has been necessary to take young men at small salaries 
and train them for the more responsible positions in the division. An 
interest is now being aroused in this lino of work, as is apparent from 
the fact that over twenty i)ersons applied for papers for a civil-service 
examination recently held for two assistants in the division at a salary 
of $800 each per annum. 

179 



180 REPORT OP THE SECRETARY OP AGRICULTURE. 



INVESTIGATION OF AGRICULTURAL SOILS. 

The examination of the physical properties of important soil forma- 
tions has been continued. A large number of samples has been added 
to our soil collection, which now numbers over 2,100 samples^ collected 
with care and judgment from many different localities in this country 
and abroad. Many of these samples have been analyzed and the typi- 
cal soil conditions have been worked out for a number of important 
areas. A bulletin has been prepared and is now in press, showing 
graphically the texture of these soils, upon which the relative agricul- 
tural value of many of them depends. 

METHODS OF INVESTIGATION. 

It has been necessary to work out suitable methods for the study of 
the physical properties and conditions of the soils in the field. In 
studying the relation of soils to crop production and the local distribu- 
tion of crops it is necessary to determine the actual conditions of the 
soils in the tield on which the plants are growing. A large amount of 
laboratory work has previously been done on soils both in this country 
and abroad, but very little effort has been made to study the actual 
conditions of soils in the field. The most important physical condition 
which influences the relation of soils to crops is the supply of water 
carried throughout the season by the soil. This is apparent in the 
remarkable effect of changing seasons, and especially of the amount and 
distribution of the rainfall upon the crops in different seasons. Soils 
hold very different amounts of Avater under the same climatic condi- 
tions, owing to the difference in their relation to water. This differ- 
ence is due, principally, to the texture and structure of the soil. 
Osborne's method of mechanical analysis, slightly modified, is used for 
the determination of the texture of soils. It has been necessary to 
work up a method for the determination of the structureof soils, which 
is being done. It has also been necessary to work up a reliable and 
convenient method for the determination of the amount of moisture in 
soils in the field. Great progress has been made upon this subject in 
the past year, and it is expected that a convenient method will shortly 
be perfected for the determination of moisture in the soil without the 
necessity of taking samples, or in any way disturbing the natural 
condition of the soil after the instrument has been buried. 

SOIL OBSERVERS. 

A regular system of soil observation is being organized by the employ- 
ment of competent observers for typical soils in the principal agricul- 
tural regions of the country. More than fifty observers have reported 
regularly during that portion of the growing season which is of great- 
est importance to the crops of their respective localities. Most of these 
observers have reported merely upon the conditions of the soil as 
regards moisture. Some have observed the temperature of the soils 
also. The method of moisture determination as made at present by this 
division consists in taking a sample of the soil from the field by driving 
down a small brass tube, with a suitable cutting edge, to a depth of 
12 inches, withdrawing this carefully, securing the ^nds so that the 
soil shall not lose water, and sending it to the Department where a 
moisture determination is made by the usual methods. Such samples 
are taken daily and curves are drawn showing graphically, each month, 
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the conditions of moisture in that particular soil for each day of the 
month. These diagrams are published from time to time, with full 
notes as to the climatic and crop conditions. It is expected that we 
shall be able to establish for the different soils normal conditions, with 
maximum and minimum lines above or below which crops suffer from 
an excess or a deficiency of water. The use of such records, with a ready 
means of determining the moisture conditions wherever irrigation is 
practiced, is obvious to anyone. It will also have an important bearing 
upon the time and kind of cultivation for any particular soil and crop. 
We have this year studied to some extent the influence of different 
methods of cultivation upon the water contents of the soils, especially 
in the West. Kecords have also been kept by some of the observers 
of the amount of moisture at different depths, and this will probably 
be an important feature of the work of the coming year. 

COOPERATION WITH STATES. 

There have been a number of requests from different States and 
State institutions for advice, direction, and cooperation in the study of 
their local soil conditions. These requests have been complied with, 
wherever it has been possible, within the limits of the statutes and 
within the resources of the division. The Maryland Experiment Sta- 
tion has maintained one assistant here throughout the year, working 
upon the soils of that State under the direction of the chief of this 
division. The Virginia Board of Agriculture requested us to assume 
direction of some preliminary work on the soils of Virginia, and with 
the consent of the Secretary four men were employed by the board to 
work upon the soils of the State under the immediate direction of the 
chief of this division. The relations of the Department with the Vir- 
ginia Board of Agriculture iu this cooperation are fully set forth iu a 
separate report to the Secretary. Other State institutions are seeking 
the same kind of cooperation in connection with their experiment 
station work or geological surveys. 

PLANS FOR THE FISCAL TEAR ENDING JUNE 30, 1897. 

The character of the work for the current iiscal year is essentially 
the same as for the last year, but with material enlargements of the 
scope of the investigations as the work of the division is systematized. 
It will be necessary to continue the investigation of the important 
areas of agricultural soils in different parts of the country and to study 
the texture and composition of them and the conditions they maintain, 
which determine their peculiar adaptation to crops. Work will have 
to be continued both in the field and laboratory in devising and improv- 
ing methods of investigation and methods for the determination of the 
actual conditions maintained by soils for the use of plants. 

The system of soil observations for the records of the moisture and 
temperature conditions of the soil should be considerably extended and 
systematized. One of the assistants iu the division has been assigned 
to this work and good progress is being made in systematizing the 
work, in the classification and interpretation of the information received 
from the observers, in the preparation of the necessary forms and instruc- 
tions, and in the training of the observers. 
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RECOMMENDATIONS. 

I would recoiiiraend that the study of the couditions in the field be 
extended and made a permanent and very important ptart of the work 
of the division. The number of observers should be greatly increased 
as we become more thoroughly acquainted with the difierent soil areas 
and as the methods for studying the soil conditions are improved and 
simplified. 

I should also recommend that provision be made for cooperation with 
such States or State institutions as may Avish to cooperate with us, upon 
such terms as may be approved by the Secretary, and to an extent 
depending upon our resources and facilities for carrying on the work. 
I recommend that Congress be asked to make a small, but si)ecific, 
appropriation for cooperation of this kind. 

Soils must be studied according to certain great areas irrespective of 
State lines. It is not possible, for example, to intelligently study all 
the relations of the soils of the tobacco area of Pennsylvania without 
also studying the tobacco soils of the Connecticut Valley, Virginia, 
Kentucky, and other sections of our country. Then, as the Cuban 
type of tobacco is grown in Pennsylvania and the Sumatra type in the 
Connecticut Valley, and as we have to compete with each of these 
countries, which produce cigar wrappers of unequaled quality in some 
respects, it is even necessary to study the soils and the soil conditions 
of the tobacco districts of Cuba and Sumatra to throw light upon the 
soil conditions and the best methods of cultivation in Pennsylvania 
and in the Connecticut Valley. Such extensive investigations can not 
be undertaken by a private individual nor by a State institution. 
There are certain general principles which can only be established by 
the General Government, and the Department should take up these 
broad interstate questions, as has been done with tbe work of the 
Weather Bureau and of the Geological Survey. It is necessary for the 
Department to encourage, coordinate, and harmonize the work of 
the several States, and to do that part of the work which is beyond 
the range of their local conditions, while leaving all the local details of 
the work to be done by the States. 
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SlB: I have the honor to submit herewith my annual report of the 
business of the Oflfice of Irrigation Inquiry for the fiscal year ending 
June 30, 1895. 

Very respectfully, 

Charles W. Irish, 

Chief. 
Hon. J. Sterling Morton, 

Secretary. 



The work of this office for the fiscal year 1894-95 has been continued 
on the same lines as that of the preceding year. Communication has 
been maintained with individual farmers in all the States and Terri- 
tories of the arid and sem arid regions of the countr^^, and also with 
many farmers of the older States on the subjects involved in the pro- 
duction of crops by irrigation. There is a steady increase in the 
demand for instruction upon these subjects, as is shown by the cor- 
respondence of the office. The larger i^ortion of the ax)plications for 
advice still comes from the semiarid regions, ranging from Texas 
through all the country lying just eastward of the Rocky Mountains, 
between that chain and the ninety-fifth meridian. 

In the older States much attention is being paid to the subject. Many 
inquiries come from Iowa, Illinois, Indiana, Ohio, Wisconsin, Michigan, 
and even some of the Kew England States. Investigations in the 
regions where irrigation is most extensively practiced have developed 
the fact that there is no general systematic plan of irrigation followed 
in this country, and that while individuals have intuitively adopted 
systems, the outgrowth of their own experiments, Avhich are nearly 
perfect and are well suited to the conditions by which they are sur- 
rounded, by far the larger number of the farmers irrigate their crops in 
a haphazard way. 

Out of this condition have come many theories regarding the i)roper 
quantity of water needed for the production of croi)s, and few i)ersons 
know that each crop requires a supply regulated to produce its best 
growth and production. Hence it is not uncommon to find a majority 
of the farmers in the oldest irrigation systems applying the same quan- 
tity of water to all their crops. For the reason that those who use the 
water know so little about diversified irrigation, they are imposed upon 
in all manner of ways by those whose object it is to induce them to use 
a much less quantity of water for their purposes than they do use, and 
this is done in many cases in order that such persons and their asso- 
ciates may speculate in selling a larger number of Avater shares. 
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Tbe attempt thus to attenuate tlie use of wat^r in the irrigation of 
crops is seen in nearly all the current literature of the arid regions, and 
is heard in much of the talk in irrigation conventions and congresses. 

There is, therefore, a great need for the distribution of reliable 
information on all the questions involved in the use of water for the 
production of crops by irrigation among the farmers who practice that 
mode of crop raising, or desire to do so. Many of these questions 
have been settled and the results are well known in Europe, wherever 
irrigation is practiced. 

These results being the product of hundreds of years of practice, and 
being fortified by many physical experiments testing and upholding the 
truth of them, they are no longer questions for debate, but rules to be 
followed by all who would do eli'ective work in irrigation farming. So 
far as practicable in correspondence, this office has laid before such 
persons as have applied to it the experience here referred to. 

Personal investigation authorized by you, officially, has brought to 
my knowledge several methods of irrigation which seem to be models 
of simplicity 'and efficiency, especially as to the measurement and dis- 
tribution of water. The great advance in these plans consists in doing 
away with the highly technical and complicated hydraulic formulas 
and the accompanying abstruse calculations, for the measurement of 
the flow and volume of water in canals or through orifices, notches and 
over wiers, substituting for such purpose tables of multipliers for each 
depth of pressure, whereby the area of the discharging apparatus can 
be multiplied by the corresponding figures of the tables, the result 
being the number of miners' inches or of cubic feet per second of the 
flow, as maybe required. By this method all who use water for irriga- 
tion, delivered through the contrivances named, can, if they under- 
stand the rules of common arithmetic, themselves ascertain the volume 
of the water which they are using. This system, where used, has put 
an end to the distrust in which the farmers have always held the 
results of water measurements by the old technical processes. 

It is readily seen that the farmer using this system of measurement 
and cultivation can with perfect certainty measure out the requisite 
quantity of water to individual crops, thus substituting an intelligent 
use of water for the almost universal guesswork now in vogue. 

During the fiscal year just ended this office has sent out to its cor- 
respondents 2,396 letters and circulars, of which number 913 were 
letters of advice on irrigation subjects, 495 were ui)on miscellaneous 
subjects, and 988 were circulars written by typewriter. There were 
also prepared in the office and sent out by mail 307 plans, drawings, 
and blue prints to illustrate irrigation farm operations. Also, there 
were sent out by mail 553 of the Department publications to cori;espond- 
ents of the office asking for them. 

The largest part of this work was done between October 1, 1894, and 
February 28, 1895. 

Since copious rains have set in over the greater part of the semiarid 
region, there has been a notable falling off in the number of requests 
recjeived by the office for advice and plans for the irrigation of farms. 

By authority of the honorable Secretary of Agriculture, I made a 
trip of three months' duration in the States of Nevada, Idaho, Wyom- 
ing, and the Territory of Utah, carefully observing the system of 
farming by irrigation as practiced in those regions, and securing on 
the way over two hundred samples of agricultural soils for examina- 
tion and analysis by the Divisions of Chemistry and Agricultural Soils. 
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In order that this office may niore completely reach the mass of irri- 
gation farmers of this country than can be done by means of bulletins 
or of correspondence, as is now the practice, I would recommend that, 
the chief be empowered to travel through the different States having 
the greatest interest in the subject of irrigation, for the purpose of 
assisting in the organization of irrigation associations of their farmers, 
for the purpose of bringing them together on common ground, there to 
discuss the work done by themselves and others in the irrigation field. 
I am satisfied that this is the only practical way in which to educate 
those who desire to progress in the business of irrigation farming. To 
such organizations this office might become the medium of much impor- 
tant and valuable information, and thus be able to reach the largest 
number interested in its work in the shortest time and in the most 
effective manner. 

The expenses of this office for the fiscal year 1894-95 were as follows: 

For salaries $3,004.62 

MisceUaneoiis and traveling expenses 682. 96 

Total 3,687.58 
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SiE: I have the honor to report on the operations of the Office of 
Fiber Investigations for the year ending June 30, 1895. 
Kespectfully, 

Chas. Eichaeds Dodge, 

Special Agent. 
Hon. J. Sterling Morton, 

Secretary. 



^770RK OF THE TEAR. 

During the past year the public interest in both the flax and ramie 
industries has largely increased, and the investigative work of the 
office, therefore, has been chiefly directed in these channels. 

The successful establishment of the ramie manufacturing industry, 
as well as the depression in values of Southern staples, have called 
increased attention to the cultivation of this plant. The Department 
has recognized the need of an economically successful machine to clean 
the fiber by conducting, in the fall of 1894, in cooperation with the 
Louisiana Sugar Experiment Station, a series of ramie-machine tests. 
At these trials considerable progress in machine construction since the 
trials of 1892 was demonstrated, though the ultimate result has not yet 
been attained. Correspondence with farmers relating to ramie has been 
very large, necessitating the publication of a long-deferred report on 
this subject, which was issued about the close of the fiscal year. 

The flax experiments in the Puget Sound region of the State of 
Washington have been v. ntinued on a larger and more comprehensive 
scale, farmers in many parts of the State cooperating with the official 
experiment without cost to the Department. Some fine samples of 
straw have been submitted, but at this date the straw has not been 
retted, and the final results of the experiment can not be given. 
One immediate result of the experiments, however, has been to stimu- 
late great interest in the growth of flax as a commercial industry in this 
region. Several companies are being formed and considerable area will 
be planted to flax another season. 

An interesting commercial experiment has also been conducted by the 
Minnesota Flax Company with seed supplied, in part, by the Depart- 
ment of Agriculture, regarding which a full report will be made to the 
Office of Fiber Investigations at the close of the season. In both the 
Washington and Minnesota experiments the eflfort is being made to 
approximate the cost of producing flax in the respective sections. There 
has been a large demand for Farmers' Bulletin ITo. 27, on Flax for Seed 
and Fiber, which was issued in the early spring of 1895, and a second 
edition became necessaiy. 
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Other fibers wliicli have been the subject of more or less general 
inquiry are sisal and bow-string hemps, pineapple, and jute in the 
South, and common hemp in the North, though in the past year hemp 
culture has been extended to several of the Gulf States, with a promise 
of success. 

Work has gone forward on the Descriptive Catalogue of World's 
Fibers, and the list now comprises some 600 species. The preparation 
of this work will be pushed during the coming year, as such a i^ub- 
lication will prove an important addition to industrial and economic 
literature. i 

During the last three months of the year my time was largely taken 
up with preparing an exhibit of American fibers for the Atlanta 
Exposition, as well as with general exposition work in connection with 
my detail as the assistant of the representative of the Department in 
charge of installation. 

RECOMMENDATIONS. 

At the close of the year a large collection of bottle samples of cot- 
tons and other fibers, and other material, was turned over to me from 
the late Division of Microscopy. This material will be speedily 
arranged, classified, and catalogued. In this connection I would 
recommend a series of tests of the tensile strengths of fibers during 
the coming year, as this branch of investigative work is now made a 
part of my office. 

I would also recommend a jute-culture experiment with special regard 
to the cost of production. Specimens of Texas-grown jute in the collec- 
tion of this office show a superior fiber that could be employed in textile 
manufacture, and which would command a higher price in the market 
for this purpose than imported jute. 

It is the aim of this office eventually to cov/\r the entire field of the 
fiber industries with appropriate literature, in order more readily to 
meet the demands made upon the Department for information. 



BEPORT OF THE CHIEF OF THE DIVISION OF GARDENS AND 

GROUNDS. 



Sir: I have the honor to submit the following report for the fis- 
cal year ou matters pertaining to the objects and operations of this 
division. 

Respectfully, William Saunders, 

Horticulturut^ etc, 
Hon. J. Sterling Morton, 

Secretary, 



The sum appropriated for this division for the current fiscal year is 
$29,500; the estimate for the ensuing year is the same amount. 

"WORK OF THE YEAR. 

The work of this division during the past fiscal year has consisted 
in keeping the grounds in good condition, in the cultivation and care 
of the plant and fruit houses, and in the propagation of plants for 
home use and for distribution. 

Plants distributed, — The distribution consisted of 45,530 strawberry 
plauts; 11,370 grapevines, native and foreign varieties; 2,000 privet; 
2,000 camphor; 2,000 tea; 1,200 olives; 3,075 figs; 470 guavas; 650 
Citrus trifoliata; 150 pineapples; 140 loquats, and about 1,900 miscel- 
laneous plants, such as anona, vanilla, caper, cott'ee, carob, dates, 
bananas, mangoes, etc., in all, packed for mailing, 73,485 plants. 

Propagation of olives and camphor plants. — For future distribution 
olives and camphor are being propagated as extensively as the present 
means will permit. Since the damage by frost of the citrus industry 
in Florida an interest has been awakened in that State toward the 
prosecution of other cultures less sensitive to extremes of climate. Tbe 
olive is, therefore, receiving a good share of attention, as it is known to 
succeed under various climatic conditions — on sea coasts, and in the 
interior of continents. . It will withstand a temperature as low as 8° F., 
and in localities where the summer range is as high as 100^ F. or upward 
in the shade, and in all kinds of soils, from sands to clays. The prop- 
agation of olives by cuttings is a process which requires careful man- 
agement, and is slow at best, so that the 6,000 plants, which will soon 
be ready, represent a considerable market value. These are propagated 
from a selection comprising over twenty of the most esteemed varieties 
both for oil production and for pickling. 

The demand for camphor plants is even greater than that for olives. 
Since this plant endures without injury the colds that destroy orange 
trees, it is being advocated as a shelter plant for citrus groves. It is 
also planted as a shade tree in Southern cities, and as an ornamental 
tree for lawns it is not excelled, 
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The cultivation of the caiui)hor tree for its commercial product is also 
being considered as an industry of some promise, and where the citrus 
crop is, at least, a temporary failure, a diversity of products is demand- 
ing attention, and the production and manufacture of camphor is con- 
templated as worthy of experiment. One thousand fine young camphor 
trees will soon be available for distribution. ^ 

Tea, — Inquiries for tea plants are frequently received, and a few 
thousand plants are annually propagated to meet these requests. It 
is now very well understood that tea culture for profit is exceedingly 
problematical, but it is favorably considered as a desirable domestic 
industry, and this idea is fostered so far as the yearly distribution of 
plants is concerned; also to afford an opportunity for further experi- 
ment by those who request plants in quantities for this purpose. 

Successful culture of tea is a hygrometric rather than a thermometric 
question. The plant is hardy over many of the States, but the rain- 
fall is insufficient in all of them, so that, independent of the cost of 
manual labor here as compared with that of Asiatic countries, a com- 
plete system of ample irrigation would be indispensable to grow the 
article to commercial advantage anywhere in the United States. 

Photinia japojiica, — This plant, known as the "loquat," grows well 
over most of the Southern States, has clusters of small fruits, which 
have an agreeable taste, and is in frequent demand. To meet these 
occasional requests a few hundred plants have been propagated. 

Psidium cattleyannm^ or strawberry guava, — This plant is frequently 
called for; it is considered more hardy than the West India guavas, 
and although the fruit of the strawberry is small as compared with the 
above, it is in demand. A yellow-fruited variety is also much esteemed. 
Of these guavas over 500 plants will be prepared for early distribution. 

Pineapples. — The frost of February destroyed many of the pineapple 
plantations in Florida, consequently the demand from that section for 
plants has been far beyond the ability of the Department to supply. 
Owing to the limited facilities for propagation, the Department is 
unable to supply these plants in quantities for general planting. This, 
however, has never been contemplated; all that has been attempted is 
the introduction of good varieties, in small quantities, for wide distribu- 
tion, for experiment in various localities where the preferred kinds will 
be propagated and increased as required. This is the policy pursued 
by the Department in the introduction, propagation, and dissemination 
of useful plants. 

Figs. — Several years ago the Department imported a large collection 
of choice fig plants, from which many distributions have been made, 
with the result of increasing the culture of this fruit in many places 
where its culture waa unknown or confined to a few inferior sorts. In 
the Southern States, where figs can be grown without artificial protec- 
tion, their preparation for market by drying has not been a commercial 
success, but attention has been directed to canning the ripe fruit, and 
to marketing it in this condition, in the belief that a profitable industry 
may thus be inaugurated. About 6,000 cuttings and plants of figs, 
embracing 20 varieties, will be available as soon as the shoots mature. 

Citrus trifoUata. — This is a hardy species of orange, introduced into 
this country by the Department many years ago, which is now in great 
demand for use as a stock upon which to graft the oranges of commerce. 
Tbe older plants in the grounds annually produce fruits, from the seeds 
of which a large number of plants have been produced for distribution. 



REPOaX OF THE POMOLOOIST. 



SiE : I have the honor to submit herewith a report of the work of this 
division for the fiscal year ending June 30, 1895, together with sugges- 
tions of proposed new work for 1896. 

Resi>eetfully, S. B. Hekjes, 

Chief. 
Hon. J. Sterling Morton, 

Secretary. 



WORK OF THE YEAR. 

The work of the division during the past fiscal year consisted largely 
in the identification of specimens of fruit sent by growers, the examina- 
tion, description, and valuation of new varieties sent by originators or 
introducers for that purpose, the disposal of the correspondence relat- 
ing to the various phases of fruit culture, and the necjessary current 
work resulting from describing, tabulating, and journalizing all speci- 
mens received during the year. 

An accurate description, together with an oiitline drawing, is made 
of each new variety received. About 600 descriptions have been made 
during the year. Where marked diflferences are discovered in well 
known varieties, the result of differences in soil, climate or culture, 
careful descriptions are made, and in most cases models also, so that 
these variations of well established types may be preserved for future 
comparison. These are of great value in identifying and comparing 
varieties, and will eventually make possible the publication of an author- 
itative work on pomology. The modeler has added several hundred 
models to the collection prepared for the Columbian Exposition. The 
more promising varieties received are also preserved by means of water 
color illustrations for oflice use and future publication. 

In addition to the collection of fig cuttings received through the 
courtesy of the Royal Horticultural Society of England, two sets of 
rooted cuttings, consisting of sixty-five varieties each, have been 
received from the same source. One of these was placed with the 
horticultiu^ist of the Department of Agriculture and the other with an 
experienced i)ropagator and exi)erimenter in Mississippi. The varie- 
ties in these collections have made satisfactory growth, though owing 
to injury by the cold winter of 1894-95 it may be necessary to reim- 
port a few varieties that have failed in order to maintain the com- 
plete collection. Plants will be propagated from this collection for 
distribution as rapidly as possible. It is believed that there is a suf- 
ficiently extended area within the United States naturally adapted to 

191 



192 REPORT OF THE SECRETARY OP AGRICULTURE. 

the growth of the fig to supply the entire consumption in the United 
States of this delicious fruit. As the ^g comes into fruitage at an 
early age these importations of authentically named varieties should 
soon enable us to decide upon the varieties best adapted to American 
conditions. 

Scions of many of the choicest varieties of new fruits were placed 
with experimenters during the year for the purpose of determining 
their adaptability to various sections. They were placed under as 
diversified conditions of soil, climate, etc., as were deemed practicable. 

In order to encourage the cultivation of improved chestnuts, scions 
of some of the largest and best varieties, together with a circular of 
instructions for grafting, were sent to many i)ersons throughout the 
sections in which the native chestnuts grow. Most of these parties 
have reported good results from the grafting of the scions sent them. 

Late in the spring of 1895 there were received from Sigmund Katona, 
of Kecskemet, Austria-Hungary, scions of 29 varieties said by the 
sender to be the choicest apples of that country. As these arrived too 
late for distribution, they were grafted by the division force upon 
upward of 2,000 seedling stocks iind planted in the grounds of the 
Naval Museum of Hygiene in this city, where they are being properly 
cared for. The trees will be taken up during the approaching autumn, 
and will be distributed to the exi)erinient stations of the various apple- 
producing States and to careful individual experimenters for testing. 
Considering the lateness of the season and the advanced stage of the 
scions when received, a good percentage of the grafts have taken and 
a satisfactory growth has been secured. 

The opportunity afforded by the propagation of the Hungarian varie- 
ties of apple by root grafting, was improved by starting a comparative 
test of three methods of nursery propagation, concerning which there 
has recently been much discussion among nurserymen and fruit grow- 
ers. Scions of 25 varieties of these apples were propagated upon 
*' whole roots," 'Hop cuts," and ^'bottom cuts" in nearly equal members. 
These grafts are being' grown side by side under identical conditions, 
and their diflferences in growth and vigor in the nursery will be care- 
fully recorded. When distributed to experimenters in different climates 
an endeavor will be made to have them kept under observation for 
a series of years in order that the comparative merits of these chief 
modes of root grafting may be in some degree determined. 

Having learned of a class of persimmons in northern China said to be 
more hardy than those imported from Japan, the Secretary of State was 
requested to obtain, through United States consuls in China, scions and 
seeds of the same. Owing to imperfect packing the scions were all 
dead upon their receipt here. The seeds were placed under the charge 
of the horticulturist of the Department for propagation and have pro- 
duced upward of 400 trees which are making fine growth. These trees 
when sufficiently grown will be widely distributed for the purpose of test- 
ing their hardiness and value in other respects. They may prove valua- 
ble for crossing upon the native persimmon for the purpose of increasing 
the size and improving the quality. Too little attention has been paid 
to this valuable native frui t. Dried, after it has been thoroughly ripened 
by frost and freed from all astringency, it is almost equal to the date in 
quality. 

The citron scions imported last year have made a satisfactory growth, 
and in a short time the Department will be prepared to furnish parties 
who desire to propagate this valuable citrus fruit with wood for that 
purpose. 
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The work of the special agent upon the revised catalogue of fruits 
was discontinued after the completion of the apple list^ because of the 
exhaustion of the appropriation available for that purpose, but it is 
desired that this work shall be again taken up during the coming fiscal 
year, 

PLANS FOR THIS ENSI7INO TEAR. 

It is proposed to continue during the coming fiscal year the general 
lines of work already described, with necessary enlargements, and the 
introduction of additional subjects of investigation, namely: 

ENLARGEMENT OF THE VARIETAL HERBARIUM. 

The collection of foliage, young and fruiting wood, together with 
blossoms, wherever possible, and their preservation in suitable cases, 
seems essential to the thorough identification of varieties so closely 
allied that identification without these elements, in many cases, scarcely 
rises higher than guesswork. The very penetralia of growth should 
be investigated in many varieties to make positive identification possi- 
ble. In a few years an herbarium of immense value could be collected 
at very little expense, save the cost of the cases. 

ILLUSTRATIONS OP TYPICAL FORMS OF GROWTH, 

Another year's experience convinces me of the importance of this 
means of instruction through the medium of the annual report and 
other publications. Last year I reported: "So few of those who 
describe verbally the habits of growth have a knowledge of the pyra- 
midal, the erect, the spreading, the dependen t, the close, the open forms, 
that their descriptions are of little value in identifying varieties.^ 
Further experience emphasizes and corroborates the statement. 

INVESTIGATION OF METHODS OF PROPAGATION. 

Owing to our ignorance of the adaptability of the varieties of apples 
imported from Austria-Hungary to our varying 'conditions of soil, 
climate, elevation, etc., the experiment upon the different forms of root- 
grafting may not be decisive^a crucial one. 

I therefore respectfully suggest that the experiment may be con- 
tinued upon a less restricted basis. A series of experiments should be 
planned and directed by the Pomologist, the tests to be made in several 
different soils, latitudes, and climates. The trees should be propagated 
at one place under his supervision, on seedling stocks of uniform size 
and vigor, by '* whole root," '* top-cut," and *Mower-cut" grafting and 
by budding. These trees should be distributed at the proper time to a 
number of planters, either horticulturists of experiment stations or 
reliable private individuals in localities x)0ssessing the striking char- 
acteristics of our most important fruit-growing regions, to wit: Maine 
or Massjvchusetts, New York or Pennsylvania, Virginia or North Caro- 
lina, Michigan, Ohio or Indiana, Kansas or Missouri, Iowa or Nebraska, 
Minnesota or Wisconsin, Texas, Colorado, California or Oregon. Varie- 
ties of varying habits of growth and longevity should be chosen, for 
instance, Winesap, Ben Davis, Oldenburg, Northern Spy, Whitney 
No. 20. Two trees of each of the above varieties, propagated by the 
four different methods, could be sent to each selected station, and at 
regular intervals for a term of years descriptive photographic records 
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of the development of the trees could be made. We consider this the 
only way to properly settle this question, the settlement of which would 
be worth countless thousands of dollars to the apple growers of this 
country. 

JORDAN ALMOND. 

I would suggest that authority be given the Pomologist to investigate 
the sources of supply of the Jordan almond, and to import budded trees 
of this variety. 

COOPERATION WITH STATE EXPERIMENT STATIONS. 

There is reason to believe that there are valuable varieties of fruits 
in many of the States that have not been brought to the attention of 
this division, and that have not been described by any of our authori- 
ties on pomology. As the horticulturists of the State experiment sta- 
tions have special facilities for securing such fruits, though in many 
cases they are without the appliances and trained assistance necessary 
to correctly record, describe and preserve them by means of accurate 
descriptions, illustrations and models, it seems probable that some plan 
of cooperation might be developed which would result in a distinct 
advance in the practical work of both the experiment stations and this 
division. If it were deemed practicable, these stations might be fur- 
nished with a model of any variety of superior excellence that shall be 
brought to the knowledge of the Department through the exertions of 
each. By this means many valuable fruits might be discovered, and the 
several stations and this division be brought into closer relations, profit- 
able alike to all. 



REPORT OF THE SPECIAL AGENT AND ENGINEER FOR ROAD 

INQUIRY. 



SiE: I have the honor to submit herewith a review of the operations 
of this oflBce for the fiscal year ending June 30, 1895. 
Respectfully, 

Roy 9TONE, 
Special Agent and Engineer. 
Hon. J. Steeling Morton, 

Secretary. 



WOBK OF THE OFFICE. 

Since I last had the honor to report to you upon the operations of 
the Office of Road Inquiry the work of the office has progressed stead- 
il}' upon the conservative lines laid down by you in the order for the 
organization of the inquiry, and while its action has not been officious 
or intrusive, there are many evidences of its increased usefulness, and 
its service to many official and other organizations engaged in promot- 
ing the improvement of highways throughout the country has been 
gratefully acknowledged. 

ROAD WORK IN CALIFORNIA. 

The suggestion made, with your sanction, to the governors of vari- 
ous States that the subject be committed to a legislative and expert 
board, which might cooperate with. this office in securing the informa- 
tion necessary to effective legislation, was well received and acted upon 
by many of the governors. In California the retiring executive, Gov- 
ernor Markham, urged the matter upon the attention of the legislature, 
and a commission was promptly named consisting of two members of 
each house and two experts. 

By request of the governor and of the State Road Improvement Asso- 
ciation, I attended the meetings of this commission and also of the State 
Road Convention, and after consultation with the present executive, 
Governor Budd, a complete system of State aid and supervision was 
devised and very speedily adopted by the legislature. That system has 
now gone into effect and will undoubtedly result in very great benefit 
to- the State. It consists mainly in the establishment of State supervi- 
sion, through a board of highway commissioners, over all the road con- 
struction and repair in the State, and in the founding of a very exten- 
sive x^lant for the preparation of road materials, by means of prison 
labor and the valuable water power owned by the State. This plant 
will be able to quarry and crush about 1,000 cubic yards of stone per 
day. It was necessary, however, to secure very great reductions in 
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rates of railroad transportation before this material could be made of 
any service to the State. I was fortunately able to be of assistance in 
this direction, and rates were secured from the Southern Pacific Rail- 
way Company covering only the actual cost of hauling. The result will 
be that road materials will be delivered to the various counties in the 
interior valleys of the State at a cost of 22 cents per yard for the mate- 
rial and fh)m 25 to 75 cents per yard for railroad transportation, instead 
of a total cost of $4 to $5 per yard, as heretofore. 

The ordinary expenditure for roads in California has been about 
$4,000,000 per annum for some years, and it will probably not be netics- 
sary to increase this total expenditure except as it may be voluntarily 
done by counties and districts. By economizing and a proper admin- 
istration of the funds used a very large portion of this sum can be 
diverted to the permanent construction of stone roads or to the pay- 
ment of interest on money borrowed for this purpose. 

ACTION OF OTHER STATES. 

In the State of New York, Governor Morton in his first message 
advised the appointment of a commission to put itself into communi- 
cation with the national and State authorities on this subject. Such a 
commission was appointed by the assembly, with authority to sit during 
the recess, to travel through New York and other States, and to report 
to the following legislature. That commission has been very indus- 
triously at work, and I have met with them on several occasions in 
New York State and elsewhere. They will undoubtedly make such a 
report as will enable the coming legislature to profit by the experience 
of other States and by the best information obtainable. 

The States of Connecticut and Ehode Island have appointed perma- 
nent State highway commissions and are proceeding under systems of 
State aid modeled upon the system which has been so effective in New 
Jersey. Many other States have modified their road laws since the 
date of my last report in the direction either of a better administra- 
tion of the old systems or the adoption of new ones. 

Many of the Southern States are making effective use of convict 
labor under county control in work upon the highways, but the ten- 
dency in the country at large is toward the California system of em- 
ploying convicts in the preparation of road materials rather than in 
the construction of roads, keeping them in camps and quarries, where 
they can be guarded and secluded as cheaply as in prisons, and with 
an advantage to their health and general well-being. Under this sys- 
tem they do not enter into competition with mechanical labor, nor, to 
any objectionable extent, with ordinary labor. 

GROWTH OF FEELING IN FAVOR OF STATE AID. 

The growth of feeling in favor of State aid to road construction is very 
marked in every direction. The recent conveption at Richmond, Va., 
which was largely attended by representative men, prepared and unan- 
imously adopted such a scheme of legislation after a thorough discus- 
sion of the subject. The lower house of the New York legislature 
passed a liberal State aid bill in 1894, after a visit made by many of the 
members of that house to the New Jersey State aid roads. 

Upon a thorough investigation of the subject, I am satisfied that 
moderate aid^ contributed by means of a State tax, to localities which 
will voluntarily contribute to the improvement of their own highways, 
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will accomplish much not only in actaal road construction but in the 
general development of a sentiment in favor of good roads. It is practi- 
cally a premium upon local energy and public spirit. It scatters object 
lessons in road improvement and engenders a competition for the ben- 
efit of State aid which becomes a rapid educator everywhere. It has 
the merit that it offers a local initiative and does not require the educa- 
tion of a whole county, but offers itself to the immediate relief of the 
more liberal and enlightened neighborhoods within the county. It 
recognizes moreover that the true unit for road improvement in agri- 
cultural regions is the neighborhood or district immediately benefited 
by the improvement of a particular section of road. 

In most cases the benefit district of any section of road can be as accu- 
rately defined as the drainage district of a stream. Its inhabitants are 
an absolute unit in interest; their exact shares in the benefit will be 
proportional to their use of the road and can be readily determined — 
they can act, therefore, in entire harmony, free from the local jealousies 
which hamper the actions of townships and counties. Just what should 
be the share of those so benefited, in the entire cost of the road, is a 
matter open to much discussion. We must consider that the same tax- 
payers must ultimately, through their county and State taxes, help to 
pay for all the roads in the State, and if this plan is to be relied upon 
to produce object lessons for the whole State it must not be so handi- 
capped as to prevent its prompt acceptance by many localities. 

The benefit districts include, of course, much more territory than the 
abutting farms, which in New Jersey pay one-tenth of the cost of the 
road. The New York State law contemplates the payment of 33 J per 
cent by the entire benefit district where such district is not restricted 
by natural obstacles or artificial conditions. This payment, however, 
is designed to be spread over a period of ten years, and if the benefit 
district averages 1 mile on each side of the road, or 1,280 acres to each 
mile of road, it is estimated that the local taxation during the ten years 
need not exceed the present average taxation for road repairs. 

COST OF HAULING FARM PRODUCTS. 

Through the valuable cooperation of the Division of Statistics of this 
Department this ofiice has been able to gather from 1,160 counties in 
the United States the average cost of hauling of farm products to market 
or to shipping points, with the results shown in the following table: 



GroupM of States. 



United states 

Eastom and Northern 

Cotton 

Southern Middle 

Prairie 

Pacitio and Mountain. 



Average 
length of 


Average 
weight of 

load for 
two horses. 


Average 

cx)»t per 

ton of 2,000 


haul. 


pounds 
per mile. 


MiUs. 


Pounds. 




12.1 


2,002 


10.25 


6.4 


2.177 


.20 


12.6 


1,307 


.25 


8.8 


1,860 


.31 


8.8 


2,400 


.22 


23.3 


2,107 


.22 



Average 

cost per ton 

for whole 

length of 

haul. 



$3.02 
1.85 
8.06 
2.72 
1.04 
5.12 



These results show the immense expenditure and waste involved in 
the original transportation of farm products, but the actual loss due to 
bad roads can only be ascertained by comparison with the movement 
of the same products on good roads in other countries. To this end an 
investigation made by our consuls in Europe would be of greater value 
even than their former investigation regarding road const^ction. 
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COOPERATION WITH EXPERIMENT STATIONS. 

The appropriation establishing this inquiry provides for '^ enabling 
the Secretary of Agriculture to assist the agricultural colleges and 
experiment stations in disseminating information on this subject" 
(road making). No practicable method has heretofore been discovered 
for carrying out this provision, but upon consultation with the Director 
of Experiment Stations I am disposed to recommend the object-lesson 
method of disseminating such information by means of roads con- 
structed for actual use on or adjacent to farms of experiment stations, 
such roads to be laid out and constructed under the supervision of this 
office. Tins would accomplish a treble purpose — first, in the economic 
administration of these farms; second, in the instruction of those con- 
cerned in road making; and th!f>d^4," presenting the advantages of 
good roads to the visiting public. 

PUBLICATIONS. 

Since the last report there have been published — 

Bulletin No. 10. Proceedings of National Koad Conference at Asbury 
Park, N. J., July 5, 6, 1894. 

Bulletin No. 11. Proceedings of Virginia Road Convention, 1894. 

Bulletin No. 12. Wide Tires. 

Bulletin No. 13. Kentucky Highways. By Maj. M. H. Crump. 

Bulletin No. 14. Governors' Messages. 

Bulletin No. 15. Proceedings of Texas Koad Convention. 

Bulletin No. 16. Convict Labor on Highways. 

Bulletin No. 17. Historical and Technical Papers on Road Construc- 
tion. 

Bulletin No. 18. State Laws Relating to the Management of Roads. 

Circular No. 14. Addresses by Roy Stone. 

Circular No. 15. A Bill for State Aid in New York. 

Circular No. 10. Highway Taxation — Comparative Results of Labor 
and Money Systems. 

Circular No. 17. Origin ajid Work of the Darlington Road League. 

In addition to this list, Bulletin No. 19 will give an account of the 
construction of experimental roads in and near the exposition grounds 
at Atlanta, Ga., together with the traction tests of various vehicles on 
roads of different grades and surface; and Circular No. 18 will contain 
the scheme of legislation adopted by the Virginia State Good Roads 
Convention. 

GOOD ROADS NATIONAL MAP. 

The office is compiling a national map, on a large scale, of all the 

macadamized and graveled roads in the country. Upon this map new 

roads will be laid down as they are built, to show the current progress 

3f roo/' improvement. Tn order to get the necessary information for 

hi*. ,vixpose, a map of each county is sent to the county clerk or sur- 

»-yo/, to be returned with the roads laid down upon it. No general 

iuap of this kind has ever been compiled, and it is believed that it will 

oe of great value when finished. Tlie maps of Pennsylvania, Indiana, 

md New Jersey are completed, and those of other States are in various 

•t^ee*' of progress. 
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SAMPLES OF BOAD MATERIALS. 

A beginning has been made in the collection of specimen road 
materials from all parts of the United States, and enough has been 
done to show that a very interesting and valuable collection can be 
made with slight expense. It will be very desirable in future to arrange 
some scheme of cooperation with the United States Geological Survey 
for promoting this collection and for the gathering of general informa- 
tion regarding the location of the best road materials. The present 
office affords no room or convenience for displaying the collection 
already made, and some provision for that purpose will be necessary. 
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Summary of expenditures, Seed Division, lS94-9o. 

Garden and field seeds $45, 107. 03 

Flower seeds 2,602.57 

Bulbs 1,058.85 

Scions, etc -. 19. 00 

Freight charges and drayage 1, 802. 79 

Salary of purchasing agent 2, 000. 00 

Expenses of purchasing agent 243. 30 

Salary of Richmond Stone 180.00 

$53. 013. 54 

Labor, at $40 per month 20,226.43 

Labor, at $50 per month aud over 8, 739. 90 

28,966.33 

Materials for making paste 217. 36 

Paper 568.84 

Paper seed bags 5, 521. 98 

Sundries 275.81 

Seed, materials, and labor in seed room 88,563.86 

Salaries of statutory employees 12, 896. 00 

Sum set apart for seed fund $125, 000. 00 

Sum set apart for gardens and grounds 5^ 000. 00 

130, 000. 00 

Sum expended from seed fund - 88, 563. 86 

Sum expended from fund for gardens and grounds i^ 235. 80 

89, 799. 66 

Balance unexpended 40, 200. 34 

Tabulated statement showing the kinds and quantities oj seed issued from, the Se^d Division, 
under the general appropriation act of Congress, from July 1, 1894, to June 30, 1895. 



N urn- 
Description of 8<^o«ls. I ^^^^f 

tics. 



Vegetable 

Flower 

Tobacco 

Snnflower 

Wheat 

Corn 

Oats 

Barley 

Lentils 

Grass 

Clover 

Millet 

Kaffir com 

Jerusalem corn. 

Millo maize 

Soja beans 

Flat peas 

Serradilla 

Spurry 

Teosinte 

Hairy vetch 

Kape 

Sugar beet 

Mangel-wurzel . 
Cotton 



Senators, 
Kepreseut- 
atives, and 
Delegates 
in Con- 
gress. 



Packets. 
6, 473, 058 
614, 407 
70, 015 



13,064 



10,853 
9,918 



17, 771 
Total / / "77209,089 



ExperimentL„^S^i^"^- . 
stations [tiirala^soci. 

tical and exi>eri ' *^<'°» *°<* 
mental 
fanners. 



County sta- ,;,^.^ „. . . ^xp«"mei 
tistical cor- ^^^ ^ff ^^^i „i*,i*J^l?°! 
respond- 
ents. 



agents. 



P(ick€t8. 

203, 946 

93,450 

128 

7 

1 

2, 402 

2 

3 



66 

23 

329 

10 

6 

1 

2 



1 

3 

8 

2,332 



2,335 
895 

305, 950 



Vaeketg. 
52, 415 
25,965 
17 



Packets. 
16, 830 
10 
2,032 



3 

584 

3 

1 



57 

12 

3 

2 

1 



1,105 



558 
8 



80,734 



822 



miscellane- 
ous appli- 
cants. 



71 
702 

70 
186 
270 
284 
240 
395 
219 
217 



85 
106 



10 
12 



22,561 



Packets. 

1,844,915 

37,948 

1,810 

194 

306 

15,975 

539 

136 

29 

2,395 

497 

287 

533 

1,085 

63 

97 

134 

41 

14 

69 

140 

213 

2.733 

100 

66 



1, 910, 319 



ToUd. 



Packet*. 

8, 591, 164 

771,780 

74,002 

201 

310 

32,847 

544 

140 

100 

14,076 

10, 520 

805 

815 

1,376 

304 

494 

353 

258 

15 

157 

254 

3,650 

2,743 

2,993 

18, 752 



9, 528, 653 



&fi£t> blVISIOH. 
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Tabulated atatement$hounngf by States and Terriioriea^ the number ofp<ickets of seed issued 
from the Seed Division, under the general appropriation act of Congress, from July I, 
1894, to June 30, 1895, 



States aod Territories. 



AlalMma 

Alaska 

Arizona 

Arkansas 

California 

Colorado 

Connecticnt 

Delaware 

District of Columbia. 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Indian Territory 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Mmnesota 

Mississippi 

Missouri 

Montana 

Kebraska 

Kevada 

New Hampshire 

New Jersey 

New Mexico 

New York 

North Carolina 

North Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode Island 

South Carolina 

South Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia • 

Washington 

West Virginia 

Wisconsin 

Wyoming 



Senators, 
Represent- 
atives, and 
Delegates 
in Con- 
gress. 



County sta* 
tistical cor- 
respond- 
ents. 



Packetg. 
230,476 



16,145 
134,991 
140,025 
77,903 
97,853 
49,621 



68,599 
261,687 

51,199 
372, 147 
207,370 



Total 



203,219 
197.658 
208,388 
124, 111 

95,203 
121,426 
170,695 
185,450 
133,148 
195,385 
245,846 

49,233 
221,961 

33,004 

63,021 
152,341 

16,768 
474, 842 
177, 341 

36, 176 
366,723 

16, 513 

65,405 
488,468 

58.769 
156,712 

71, 151 
216, 828 
247,508 

16,482 

61,964 
192,594 

71,340 
100,360 
215, 501 

49,569 



7,209,089 



Packets. 
7,988 



246 

8.682 

5,696 

5,097 

952 

336 



4.764 

16,821 

1,692 

11,753 

11,438 

463 

11,606 

12,060 

13.985 

6.364 

2,215 

2,826 

1,522 

8,797 

8,491 

9,050 

13,355 

1.990 

10. 201 

615 

1,187 

2,908 

978 

7,223 

12,277 

3,719 

10, 618 

1,159 

2.842 

7,881 

615 

4,314 

5,907 

10, 746 

20,816 

1,845 

1.555 

12,406 

2.865 

6,750 

7,308 

1,026 



State sU- 
tistical 
agents. 



Packets. 
4,248 



445 
1,320 

881 
2,021 

317 

130 



Experiment 
stations 

and experi- 
mental 
farmers. 



1,416 
3,587 
535 
2,907 
1,855 



3,639 

3,244 

2,683 

1,953 

414 

450 

755 

3,973 

2,718 

1,789 

1,818 

910 

6,131 



197 

578 
10 
1,828 
3,313 
4,039 
2,877 
92 

570 
1,615 

145 
1,240 
1,121 
3,251 
3,035 

577 

749 
2,111 

490 
1,602 
1,055 

100 



Packets. 
2,546 



980 
530 
273 
292 
145 



460 



464 
3 



1,010 



752 
174 
729 
706 
557 
386 
1,021 
220 
875 
386 



430 
168 



763 
142 



Agricul- 
tural associ- 
ations and 
miscellane- 
ous appli- 
cants. 



230 I 
187 
1,305 



449 
608 
917 
789 
95 
125 
755 

1,138 
636 

1,315 



Packets. 

1,978 

37 

216 

7,236 

2,547 

23,039 

677 

96 

21, 312 

3,251 

16,841 

449 

4,420 

2,251 

10,330 

3.217 

304,010 

20,168 

869 

1,396 

3,519 

11,854 

2.450 

16,593 

998 

5,637 

249 

895,241 

88 

406 

4,172 

409 

12, 715 

7,721 

767 

18,805 

79,990 

1,243 

15, 752 

291 

3, 193 

291,288 

86,636 

3,822 

242 

391 

16,641 

1,286 

1.626 

1,845 

109 



Total. 



PackeU, 
247,236 
37 

18,032 
152, 750 
149,422 
108,352 

99,944 

50,183 

21, 312 

78,490 
298,936 

54,309 
391,230 
222,914 

10,793 
221,681 
516,972 
245,224 
134,307 

99,228 
128,973 
185,000 
201,390 
161,656 
207.770 
267,042 

53. 403 
1,133,754 

34,582 

65,197 
159,999 

18.596 
496. 776 
200,652 

45,464 
399,165 

97,754 

70,290 
513,903 

61,125 
165,450 
360, 916 
318,060 
276,006 

10,035 

64,754 
223,877 

76,736 
111,476 
226,345 

52, 110 



305,050 



80,734 



22,561 1,910,310 



9,528,653 
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EXTRACTS FROM AaRICTJLTURAL REPORTS AND CONaRES- 

SIONAL RECORDS. 

In view of the recent determination to discontinue the distribation 
of seeds, none having been purchased by the Department for the ensu- 
ing year, it^eems appropriate to present in this connection a brief his- 
torical review of the subject of seed distribution by the Department, 
comprising opinions of various Commissioners, Members of Congress, 
and reports of committees. 

Efforts have been made at vatious times to confine the work of the 
Seed Division within statutory limits and remove it from Congressional 
influence, but these have met with but little success. 

Four years after the organization of the Department of Agriculture 
the Commissioner called attention to the impropriety of the distribu- 
tion of seeds and documents by Members of Congress, apparently over- 
looking the fact that the distribution of seeds by Members of Congress 
was not contemplated when the law was enacted, and that such distri- 
bution was without warrant, and that the i>ower to correct the error 
was in his own hands. 

The following extract from the Commissioner's report goes far to prove 
that seed distribution was regarded even at that day as an evil : 

* * * Frequent complaints are made that the most valuable seeds and the 
annual reports of the Department sometimes Und their way into inappreciative and 
even more, improper hands, while hundreds who desire and would utilize them are 
deprived of them. This evil (for any waste of the expense incurred by the Govern- 
ment in procuriuji: seeds and preparing documents fur distribution is truly an evil) 
may bo unavoidable; it is certainly not remediable by this Department, but it is 
humbly submitted that if Congress would provide that a considerable portion now dis- 
tributed to individuals by the Members should be divided among the State, county, 
and local agricultural societies, the evil would be greatly lessened. (Report of 
Commissioner of Agriculture, 1866, Isaac Newton, Commissioner.) 

A circular issued by the Department in 1877, which embraced all the 
provisions of law bearing upon the subject up to that date, is here 
reproduced, showing the feeling of the Commissioner as to the pro- 
priety of the distribution : 

Department of Agriculture, 

h'ashingtou, D, C, Juhj SO, 1877, 

The following sections of the Revised Statntes of the United States embrace all the 
provisions of law in relation to the distribution of seeds by this Department : 

"Skc. 520. There shall be at the seat of government a Department of Agriculture, 
the general design and duties of which shall be to acquire and to diffuse among the 
people of the United States useful information on subjects connected with tigri- 
cnlture, in the most general and comprehensive sense of that word, a»d to procure, 
propagate, and distribute among the people new and valuable seeds and plants. 

** Sec. 526. The Commissioner of Agriculture shall procure and preserve all infor- 
mation concerning agriculture which he can obtain by means of books and corre- 
spondence, and by practical and scientific experiments, accurate records of which 
experiments shall be kept in his office, by the collection of statistics, and by any 
other appropriate means within his power; he shall collect new and valuable seeds 
and nlants; shall test, by cultivation, the value of such of them as may require such 
i shall propagate such as may be worthy of propagation, and shall distribute 

>ng agriculturists. 
. «>27. The purchase and distribntion of seeds by the Department of Agricnl- 
11 be confined to such seeds as are rare and uncommon to the country, or such 
we made more profitable by frequent changes from one part of our own coun- 
inother and the purchase or propagation and distribution of trees, plants, 
«y yines, and cuttings shall be confined to such as are adapted to general cnlti- 
» . and to promote the general interests of horticulture and agriculture through- 
> United States." 
Mnmissioner finds no authority in these provisions of law for the distribntion 
•iher garden and field seeds than those which are ''new and valuable." It 
liat the decision as to what is new and valnable must depend mainly npon 
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consideratioDS of soil and climate. What may be well known and comparatively 
worthless in one section of the country may be new and valuable in another. What 
is absolutely new and autried will of course require the test of experience to prove 
its value and ascertaii^ its adaptability to any given section. It is plain, also, that 
the law does not contemplate the purchase and dissemination of such seed as may 
readily be procured at the many seed establishments of the country. 

It will be the aim of the Department, in this view of its duties, to distribute as 
widely as possible such new and valuable and improved varieties of seeds as may be 
adapted to general cultivation, or to different sections of the country, so as to lueet 
the various demands of our widespread population, and couduce to the interests of 
agriculture throughout the country. This distribution will be made through agri- 
cultural organizations and such individuals as may desire to enter upon a series of 
experiments, and who may seem to afford the best security for thorongn, careful, and 
exhaustive trials of seeds in different parts of the country, and under varied circum- 
stances of soil and climate. As the desired results of such a distribution can only 
be attained by re})eated and careful experiments, the Department will expect, as a 
condition of distribution, assurance of such trial as will afford a satisfactory test. 
Blanks for making these returns will be sent with the seed, and when returned, 
carefully filled up, will entitle the person favored by the Department to future con- 
sideration. 

\Vm. G. LsDuc, 
Commissioner of Agriculture, 

In his report of the same year, Mr. LeDuc gives a tabular statement 
of the seeds distributed, and in connection therewith made the following 
statement : 

This distribution, as will be seen, extends through the fiscal year ending June, 
1877, and includes, therefore, the fall planting of last year and the spring planting 
of the present year. While this distribution is believed to have oeen in many 
respects of great value to the country, it was found to possess some features that 
were not wholly legitimate. I have accordingly introduced some changes in the 
method of distribution which will conform to the organic law and result in a more 
beneficial working of the system. 

It will be seen from the above table that the distribution embraced very many 
common vegetable and flower seedsy and finding no authority iu the provisions of 
the organic law of the Department for the distribution of these, or, indeed, any 
other description of seeds than those which were **new and valuable," I deemed it 
my duty to limit the distribuiton to such seeds as were clearly within the meaning 
of the law, having due regard to differences of climate and other agricultural con- 
ditions of the various sections of the country. 

It will be observed, also, that a large portion of the seeds was issued to '^miscel- 
laneous'' applicants, necessarily with little or no knowledge on the part of the 
Department as to the claims of such applicants as agriculturists. Tnis, it was 
believed, led to misapplication, abuse, and even fraud, in the use of seeds, and a 
more careful scrutiny has, in consequence, been exercised by confining the distribu- 
tion to agricultural associations and colleges, permanent correspondents, and agent^s 
of the Department defined by the law, whicn designates sucn persons, and such 
only, as the recipients of the bounty of the Department. 

In his report to Congress the following year (1878) Mr. LeDuc gives 
the results of his observations of the evils of Congressional interference 
with the work of the Department, as follows : 

DISTRIBUTION OF SEEDS. 

The organic law establishing the Department, and which has not been changed or 

modified in this respect, makes it the duty of the Conmiissioner to confine (section 

526) ^'purchase and distribution of seeds by the Department of Agriculture to such 

•s are rare and uncommon to the country, or such as can be made more profitable by 

requent changes from one part of our country to another," etc. 

^ V these express terms it becomes as much the duty of the Commissioner to distrib- 
ibxy as to purchase these seeds. Both purchase and distribution are devolved on him 
ilone. But, for reasons not now apparent, the distribution came in time to be trans- 
erred from the Department very largely into the hands of Members of Congress, a 
(division of the seed being made in the rooms of the Department and sent to the Mem- 
'""« at their several residences in Washington, during the sessions of Congress. 

'be result of this saving of trouble and shirking of responsibility by the Depart- 
^^^J^^t of Agriculture was that Members of Congress were either overwhelmed with 
,rt» Miy^At^r xf n. pA«Hional distribution and a personal response to letters on the sub- 
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Jecty at a time when legislative duties were most pressing, or had. to be at the expense 
of a clerk for this purpose, or else were obliged to transmit the packages as received 
to postmasters and political friends in their respective districts, to be by tbem sub- 
divided and further distributed — usually where they would do the greatest political 
rather than agricultural good. 

As illustrating the manner in which I at one time hoped to correct this serious evil 
and the causes which have so far hindered its complete adoption and full effect, I beg 
leave to quote from a letter addressed, in February last, to certain Members of Con- 
gress, as follows : 

''On assuming the duties of Commissioner of Agriculture I found that the distri- 
bution of seeds as heretofore conducted had grown outside of the law to an evil of 
serious magnitude; that, in contravention of the manifest purposes for which the 
Department was created, it had included not more of 'new and valuable ' seeds than 
of the commonest kinds already in use, and which could be bought in almost every 
seed store, not to say country grocery; that it had been extended so as to embrace 
almost every manner of applicant, not less the country merchant whose object was 
to sell at retail than the bona fide cultivator of the soil; that it was prejudicial to 
agriculturists themselves, lulling them into an indifference about raising their own 
seeds — the only safe and judicious plan, and last, but not least, that it was (and was 
so pronounced by many of their number) a great, unnecessary, and unwarranted tax 
on the time, attention, and patience of Members of Congress. To relieve them of 
this onerous burden, and to bring the action of the Department in the matter strictly 
within the intent and letter of the law, I determined to pursue the policy indicated 
in the circular issued July, 1877, and which I had the honor to submit to the consid- 
eration of Members of Congress. 

" In this circular, issued, as will be seen, before the assembling of the present 
Congress, I requested its Members to designate the best men, in an agricultural 
sense, in their respective districts to receive ^ new and valuable' seeds to be sent 
by the Department. Not only this, but at the request of many Members of Congress 
the Department undertook to reply to letters written to them, in which application 
had been or should be made for seeds, and to send the seeds to those applicants 
whom they would vouch for and nominate as intelligent and worthy agriculturists, 
and, furthermore, would answer the letters of those whose requests could not be 
granted, stating to the applicant lihe reason therefor, and citing the law on the 
subject. 

"A majority of the Members have furnished lists, and the seeds have been sent in 
accordance therewith. Had I been able to adhere strictly to this course, much of the 
evil spoken of would, in my judgment, have been eliminated from the pre-existing 
practice. But it has now become apparent that the clerical force of the Department 
18 inadequate to such a task, and I am therefore reluctantly compelled to remit, in 
many cases, to Members of Congress the burden of which they nave complained, 
makint]^ it optional with them either to take the seeds to their rooms and themselves 
to be the distributors thereof or else to leave it with the Department to make the dis- 
tribution amonj^ those to whom, under the plain construction of the law, it was 
intended they should be sent. 

" Thus, for want of clerical aid, I am forced for the time to forego the line of action 
I had mapped out, and nmst of necessity content myself with the hope that it will 
gradually but surely become the uudeviating practice, ns it is and should be the 
undoubted policy of the Department; unless, indeed, some other and better course 
can be devised to moderate the demands of applicants and confine to legitimate 
bounds a distribution which has proved of so great value to the country, even in the 
imperfect manner in which it has heretofore been done." 

The views here expressed I have seen no reason to change in any essential particu- 
lar. The necessity still exists, and must always exist, that this matter of distribut- 
ing seeds shall be confined, equally with the duty of purchasing them, solely to this 
Department; and I am pleased to say that a large majority of the Members of Con- 
gress, whose opinions have been sought, signify not only their assent but their ear- 
nest desire to bo relieved from this onerous tax on their time, by the relegation of the 
labor to the proper party. 

They see, as the Department does, and as all impartial observers must, that an 
important purpose for which this Department was created, to wit, accurate experi- 
ments attending the introduction of new varieties of seeds, and Intelligent reports 
on the same, leading to the elimination of the valuable from the valueless, can be 
reached in no other way than by having the Department to be the sole distributor 
of the seeds which are to be pla< ed in the hands of the agriculturists, and the single 
depository of all the reports from the recipients of them — reports which are to be the 
basis of future distribution and guides to the agriculturists in every portion of the 
country. Already there are organized in the Department separate divisions charged 
with tiio work of gathering such reports from all parts of every State in the Union, 
eliminating from them all valuable information — information shaped by inquiries 
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pointedly directod — and filing the same in convenient form for future reference. 
Unless we can get such reports and have them convenient for reference, and thus 
know the results flowing from our distribution, the distribution of seeds at all is of 
doubtful value, and might as well be abandoned. 

Only by obeying the organic law, which requires the Commissioner of Agriculture 
to distribute to agriculturists the seeds which invite them [to make a report], can 
we hope to obtain these reports with any degree of certainty. This law is manda- 
tory and must be obeyed until Congress shall see tit to amend the same, and thus 
permit or prescribe some other method of distribution. 

Of the thousands and thousands of dollars' worth of seeds that have passed through 
the hands of Members of Congress, it is safe to say that not a dozen reports have 
ever been made that have been available to the Department as data on which to 
determine the intrinsic value of the seeds which have been drawn from its supply, or 
of the causes leading to failure or to success, as the case may have been, in the vari- 
ous localities where they were tried. 

This one fact furnishes all the argument necessary to give emphasis to the impor- 
tance of a strict adherence to the law, which enjoins that the distribution be made by 
the Commissioner of Agriculture and only to agriculturists. 

In his report for 1879 Mr. Le Due gives the results of his withdrawal 
of seed from Congressional distribution, which seems to have been 
approved by all interested parties, as shown by the following extract 
from said report : 

Resolutions of granges and other agricultural organizations, letters from all parts 
of the country, favorable comments of newspaper editors, and last, but not least, the 
hearty indorsement of very many Members of Congress, to whom seed distribution 
had become an onerous burden, leaving them little time to give to their duties as 
legislators, and proving an endless source of annoyance and loss of popularity, 
indorse the action of the Department in the matter of distribution of seeds according 
to the law, which directs the Commissioner of Agriculture to distribute seeds to 
agriculturists. 

This work of the Commissioner of Agriculture, to confine the distri- 
bution of seed to the Department, resulted in the enactment of an 
additional clause in the appropriation bill of June 16, 1880, as follows: 

An equal proportion of three-fourths of all seeds, plants, and cuttings shall, upon 
their request, be supplied to Senators, Representatives, and Delegates in Congress 
for distribution among their agricultural constituents, or shall by their direction be 
sent to their constituents, ana the persons receiving such seeds sliaU inform the 
Department of the results of the experiments therewith. 

During the debate upon this appropriation bill in the House of Kep- 
resentatives on May 18, 1880, Hon. D. W. Aiken, of South Carolina, 
made the following statement relative to the growth of the seed distri- 
bution and its results: 

In 1839, $1,000 was appropriated and placed in the hands of the Commissioner of 
Patents to be expended in collecting agricultural statistics. In 1851 this annual 
appropriation had grown to $5,000. In 1862 the Agriculturnl Bureau was taken from 
the Patent OfBce and by sttitnte enacted into a Department of Agriculture, receiving 
at the same time an appropriation of $6,000 for its support during that fiscal year. 
From that day until tbe present time no annual appropriation for the Agricultural 
Department has ever reached $200,000. 

Until quite recently the bulk of each annual appropriation was expended in pnr- 
chavSing and distributing promiscuously immense quantities of seed, ofteutiuies 
inferior to those to be had from the most ordinary seed store. But, Mr. Chairman, 
Jet us not bo too hasty in attaching culpability to the Department for this inefti- 
jjency. The law establishing the Agricultural Department required the Commis- 
Moner to purchase rare and valuable seeds and diairibute Ihem among agriculturists. 

But no sooner did that law become effective than every Con^essmau became a 
i:cnuine animated seed distributor, and, *' bulldozing" the successive Commissioners 
Mto submission, without a vestige of right assumed the prerogative of scattering 
•»eso seeds broadcast over the land. For twenty-five years this system prevailed, 
inverting the Department into a wholesale seed store conducted on a cooperative 
)rincip]e, at once political and eleemosynary. 

Thauks to the energy and persistence of the present Commissioner this abuse no 
ouger exists, and seeds are now distributed with judgment and generally to parties 
ifh'^nx tb«v ^'1' bene^t and frequently to those who will improve the sieds. 
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Hon. James W. Covert, of New York, chairmau of the Committee on 
Agriculture, in explaining the provisions of the bill made the following 

statement: 

• 

* # « r£^^ qaestion as to the maimer of seed distributiou was discassed at 
length by the committee. We were aware of the fact that some objection has been 
urged to the present system and of a desire on the part of some of onr associates on 
the floor to bring aboat a return to the former method of distribution ; that is, that 
Senators and Sepresentatives might themselves distribute the seeds among their 
constituents. Section 526 of the Revised Statutes, however, iirovides especially that 
the '* Commissioner of Agriculture shall diatnbute these aeeda among agriouliurisis." I 
have quoted the exact wording of the statute. This reading will, I trust, satisfy 
the House, as it convinced the committee, that the present manner of distribution — 
by the Commissioner — is the only correct and legal method. * • * (Congressional 
Record, Forty-sixth Congress.) 

Mr. Lefevre, &om the Committee on Agriculture, submitted the 
following report: 

* * * The Committee on Agriculture, to whom was referred the House resolution 
adopted on the 18th day of December, 1879, in terms as follows : 

Kesolvedy That the Committee on Agriculture be authorized to take into consider- 
ation such measures as may tend to promote the agricultural interests of the coun- 
|.py. • # » j^j^ report by bill or otherwise such additional legislation as may be 
deemed necessary for the advancement of agricultural interests, etc. « * • The 
following recommendation was made: One of the chief aims of the Department is 
the distribution for exx>erimental purposes of seeds and plants of value to the farm- 
ers of the country. In order that the value of these may be tested to some extent 
before they are sent out experimental gardens have been established and conducted 
upon the grounds of the Department, limited in extent and facilities. 

Your committee would recommend an increase of the facilities for experiments in 
useful seeds aud plants, and that the distrihutUm of auch products should be held strictltf 
within the limits of the protfisions of the Revised Statutes, 

[Extract from Report of Commissioner of Agriculture, 1888.] 

* * * The rec^uirements of the organic law creating the Department of Agri- 
culture are, "that it shall acquire and £ffuse among the people of the United States 
useful information on subjects connected with agricnlture, and procure, propagate, 
and distribute among the people new and valualue seeds and plants/' nud that the 
purchase and distribution of seed shall be confined to such seeds as are ^*rare and 
uncommon to the country,'' or ^'such as can be made more profitable by frequent 
changes from one part of our country to another." Undoubtedly the primary object 
of the seed distributiou is to give increased value to production, to ascertain the 
best geographical distribution of varieties, and to more rapidly introduce these into 
localities to which they are best adapted. A gratifying degree of progress has been 
made in the efforts to comply with the spirit of this law. • • • 

Nothing can be more injurious to the agricultural interests of the nation than the 
wide dissemination of imperfect seed, and that which is untrue to name, either by 
professional seedsmen or by the Agricultural Department. 

The Department seeds are now mainly distributed through the following channels: 
First, to constituents of Members of Congress; second, to regular statistical corre- 
spondents ; third, to experiment stations and agricultural societies ; fourth, to experi- 
ment farmers; and fifth, to miscellaneous applicants. In all cases, so far as it is 
possible, such seeds are selected and sent out as are known to be suited to the 
respective localities. » » ♦ 

If the operations of the division are to be continued, then its most manifest and 
urgent need in order that its influence for the promotion of advanced agriculture 
may be enhanced and its fullest value realized, is tnat of suitable experiment grounds, 
where imported or contributed seeds, or presumably new varieties, can be tested, and 
their identity or their proper nomenclature established, so that it may be definitely 
ascertained whether they are worthy of further propagation and distribution. 

Notwithstanding all the improvements that have been introduced, however, the 
Commissioner is of the opinion that the experiment stations of the various States 
could carry on the work of testing and distributing seeds with more advantage to 
the agriculturists of the country than can possibly be effected by the Seed Division 
of this Department. The director of each station knows, or should know, the wants 
of each State and Territory. He is familiar with its climate and soil and knows 
what proilucts it is adapted to raise. He is better qualified to judge of the class of 
seeds needed in his section than anyone can be who is stationed at the capital of the 

Boc. No. 6 14 
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nation. Hence, I renew my recommendation of last yetar to so change the law as to 
transfer the distribution of seeds to the experiment stations of the various States 
and Territories. 

EXPERIMENT STATIONS FOR TESTING AND DISTRIBUTING SEED. 

# « # WTiile I have endeavored to secure the greatest practical benefit to the 
farmers of the country under existing laws as they relate to the seed distribution by 
the Department, yet it is my opinion that the object aimed at could be better secured 
through the experiment stations that were provided for by law at the last session of 
Congress. It will be remembered that a bill was passed providing for an annual 
appropriatioa of $15,000 for the benefit of the experiment station of each State and 
Territory in the United States. The object of these stations is to experiment with 
seeds, plants, crops, fertilizers, systems of culture, etc., and to determine what is 
best for their respective State or Territory. The directors of such stations ought to 
know which kinds of seeds the farmers of their State are most interested in, which 
are best adapted to each locality, what crops are most profitable to raise, and to 
direct their investigations and experiments and selection to such kinds as their 
constituencies are most interested in. 

These stations are under the control of scientific and practical men, assisted by 
skilled laborers. Careful records are kept in every line of work, and the compara- 
tive merits of different varieties as to thriftiness, hardiness, productiveness, and 
general adaptation to the climate and soil are ascertained and published, and are 
considered authoritative. With a little additional aid to these stations, if not 
already sufficiently provided for, to purchase seeds and plants and test the same for 
their respective localities, and to distribute the seed from the same after ascertain- 
ing which are of real value to farmers, a most beneficial work for the farmers of every 
State could be accomplished. The stations could do the testing and experimental 
work for the whole body of agriculturists, and do it much better than farmers with 
but poor means for conducting such experiments. If this work of testing and dis- 
tributing seed could be done by the stations and the Department be relieved of this 
duty, it would enable it to work in other directions of great importance to the agri- 
cultural interests of the country. It is hardly necessary to state that it takes much 
of the time of the Commissioner, and that it is difficult to make distribution to give 
satisfaction to all parties and to all parts of the country. While the germ of the 
Department of Agriculture was the seed distribution, it now reaches into many fields 
of science and many more lie beyond which as yet it has not had the time or means 
to enter. • ♦ * (Agricultural Report, 1887, N. J. Colman, Commissioner.) 

[Extract from Secretary Rndk's report, 1890.] 

I have also continued and enlarged the distribution of seed to State experiment 
stations, these institutions having obviously the best facilities for giving the seeds 
a thorough trial and for making such reports regarding the same to the Department 
as will enable us to arrive at just conclusions as to the adaptability of the seeds to 
our climate and soil, as to the best methods of cultivation, etc., thus enabling us to 
accompany further distribution, if such be decided upon, with intelligent and reli- 
able instructions. 

From the foregoing it will be readily seen that the conditions under 
which seed should have been distributed were thoroughly understood 
by the various Commissioners and by Congress, but for some reason 
not now apparent the organic law was, with few exceptions, ignored. 
The only inference which can be drawn from the records now attainable 
is that the various Commissioners, with one exception ^Mr. Le Due), 
acked the courage to oppose the demands made upon tnem by Mem- 
^lers of Congress, fearing retaliation in the shortening of appropriations 
>r in other ways. 

Tt is clear from their reports that the law was understood by them 

id that they failed to execute it. It is also clear that they were not 
n favor of the promiscuous distribution of seed by the Department or 
hrough Congress, but favored the trial of seeds by experiment sta- 
tions as the only method by which reliable reports as to adaptability 
-^uld be secured. 

For years the Congressional allotment of seed was made without 
^gtTr^rf' nf Iqtt- pnii when the attention of Congress was directed tp 
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this condition and the law enforced the clause before mentioned was 
made a part of each annaal appropriation bill until the present time. 

Another deviation from the law has been permitted for a number of 
years, viz, the transfer of seeds from one Member or Senator to 
another. The law distinctly states that the seeds are for "distribution 
among their constituents," but the account books prepared for this 
division have special lines printed therein for the record of transfers. 

The system of transfers resulted in another abuse — the selling of the 
seed purchased by the Government for free distribution among the con- 
stituents of Senators and Members in what might be properly termed 
"open market," held in the halls and corridors of the Senate and House 
of Representatives, where seeds might be purchased from 1 cent per 
paper upward, according to the condition of the market. But this 
abuse is as much the fault of this Department as others spoken of, by 
reason of the fact that there is no law compelling the Department to 
recognize an order transferring seed from one Senator or Member to 
another, but it has been permitted to go on for so many years without 
question that it has practically grown into the system. 

It would be unfair and untruthful to state that no good results have 
been accomplished by the distribution of seed by the Government, as 
many instances could be cited of great benefits resulting from the intro- 
duction of new and valuable varieties of wheat, oats, and corn, and 
possibly some few vegetable seeds, but the records of such benefits are 
very rare. 

In view of all the recommendations made at various times it seems 
unaccountable why Congress has failed to remove the objectionable 
features of this legislative enactment or wipe it entirely from the stat- 
utes. The reasons for its continuance have long since ceased to exist, 
and its very close relationship to class legislation should further hasten 
its end. 

The work of distributing new, rare, valuable, or other seed should be 
left entirely in the hands of the branch of industry to which it lawfully 
belongs, leaving the right of selection to the individual consumers, and 
to their individual efforts or the associated work of their class the deter- 
mination of its value. 

Further than this, the system as I view it is one which can reason- 
ably exist only under a paternal form of government, as its object is 
clearly the extension of direct aid to one branch of industry, the expense 
of which is levied upon all other branches. Believing as I do that our 
Government was not intended to be a paternal or class government, 
and that its object was and is to secure to each and every citizen and 
to each and every lawful branch of industry full, fair, and equal 
consideration within the law, I consider the further expenditure of 
public money in the distribution of seed as unjust, uncalled for, and 
unnecessary. 
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Sir: I have the honor to submit herewith a report of the operations 
of this oflBco during the period covering August 16, 1894, the date of 
my authorization, to June 30, 1895. 

Eespectfully, Enos S. Habnden, 

Special Agent for the Purchase of Seeds. 

Hon. J. Sterling Morton, 

Secretary. 



The total amount expended during the year for seeds, bulbs, and 
cuttings was $48,830.30, and for sundry expenses, $425.30, aggregating 
$49,255.60. This leaves a balance unexpended from the sum set aside 
for seed purchases amounting to $744.40. 

PERSONS FROM WHOM SEEDS WERE PURCHASED AND THE AMOUNT 

PAID THEREFOR. 

The following statement shows the amount of seeds purchased, the 
name of the i>erson or lirm from whom they were received, and the cost 
of the same for the fiscal year ended June 30, 1895 : 

Cleveland Seed Company, Cape Vincent, N. Y. : 

Corn, sweet — 

Egyptian bushels.. 200 

Hickox do..., 200 

Crosby's do 31 

Old Colony do.... 50 

Beans — 

Southern Prolific do 100 

Detroit Wax do 100 

Pink Eye Wax do.... 100 

Flageolet Wax do 50 

Peas — 

Alaska do 200 

Cleveland's Advancer do 200 

Carter's Premium Gem do 200 

Bishop's Long Pod do 200 

Laxton's Prolific do 100 

Laxton's Alpha do 100 

Day's Early Sunrise do 100 

Dwarf Champion do ... . 100 

Tom Thumb do.... 100 

Sweet peas, mixed pounds.. 1,000 

Cabbage — 

Red Drumhead do 500 

Early Winningstadt do 500 

Extra Early Etampes do 500 

Charleston Jersey Wakefield do 500 

Short-Stem Drumhead do 500 
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Cleveland Seed Company — Continued. 
Cabbage — Continued. 

Stein's Flat Dutch pounds . 

World Beater do . . . 

All Seasons do... 

Brussels sprouts, imported do . . . 

Sunflower, large Russian do . . . 

Onion, Southport White Globe do... 

Spinach, Mett s Crumpled Leaf do . . . 

Muskmelon, Yelldw-Fleshed Osa^e do. . . 

Mustard, Mammoth California Yellow do. . . 

Total cost 

F. Barteldes & Co., Lawrence, Kans. : 

Jerusalem corn pounds. 

Red Kaffir corn do . . . 

White Kaffir com ^ do... 

Total cost 

D. I. Bushnell & Co., St. Louis, Mo. : 

Millo maize pounds . 

Kentucky blue grass do... 

Corn, Extra Early Leaming bushels. 

Total cost 

J. M. Thorburn & Co., New York, N. Y. : 
Beets — 

Eclipse pounds. 

Egyptian do... 

Rescue grass .• do . . . 

Carrot, Parisian Button do . . . 

Chrysanthemum, mixed : do . . . 

Calandnnia grandiflora do . . . 

Bachelor's Button -. do. . . 

Primula japonica, mixed do. . . 

Bicinus gihsoni do... 

Eicinua horhoniensis do. . . 

Godetia, mixed do . . . 

Zinnia, double, mixed do... 

Zinnia pompon do . . . 

Centaurea cyanua, mixed do . . . 

Dianthus heddewigii chinensiSy double, mixed do . . . 

Mignonettes — 

Miles's Spiral do... 

Golden Queen do... 

Canary Bird Flower do... 

Poppies, California ( Eschscholtzia califomica) do . . , 

Acrolinium, choice, mixed do . . . 

Bartonia aurea do.., 

Callirhoe pedata do . . . 

Nemophila maculata do . . , 

Nemophila insignis do . . . 

Nemophila alba do... 

Alyssnm, finest Sweet do... 

Antirrhinum do . - . 

Arena sterilis do... 

Lobelia erinuSf mixed do... 

Nicotiana affinis do . . - 

Gynerium argenteum do . . . 

Asters, Truflfaut's Peony Flowered, mixed do . . . 

Verbena hybrida^ tine, mixed do... 

igeratum mexicanum, mixed do... 

^grostemma do . . . 

Hctamnus fraxinella do . . . 

^orget-me-not do... 

?ortulaca, fine, mixed do . . . 

^alpiglossia grandiflora - do . . . 

stocks. Evening Scented (if a«fcioia hicornis) do... 

^weet William, mixed do... 

M/><i iff^ifjr %ih-%._ ..do.. . 



1,000 

1,000 

1,000 

2,000 

1,000 

375 

500 

100 

150 

$10, 449. 50 



2,000 
500 
500 
$70 



984 

995 

66 

$150. 47 



1,000 

1,000 

300 

60 

20 

20 
5 
20 
20 
20 
20 
20 
20 
10 

20 
20 
20 
20 
20 
20 
15 
10 
10 
10 
20 
20 
20 
20 
20 
20 

5 
15 
10 
10 
10 
20 
10 
10 
10 
10 

6 
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J. M. Thorbnm &, Co. — Continued. 

Vincaalba pounds.. 5 

Phlox drummondiigrandxjlora ...do 10 

Phlox. Star of Quedlinburg do 10 

CEnotnera, mixed do 10 

Four o'clock - do 20 

Clarkia do 20 

Total cost $1,516.87 

Robt. Buist, jr., Philadelphia, Pa. : 

Carrot, Parisian Button pounds.. 300 

Total cost $150.00 

D. M. Ferry &, Co., Detroit, Mich. : 

Carrot — 

Red St. Valery pounds.. 137 

Improved Luc do 375 

Watermelon, Sweetheart do 100 

Com, sweet- 
White Cob Cory bushels.. 40 

Red Cob Cory do 160 

Moore's Early Concord do 200 

Pease, Melting Sugar do 50 

Total cost $1,048.56 

P. Henderson Sl Co., New York, N. Y. : 

Ammophila arunditiacea (Sea Sand Reed) pounds. . 100 

Texas blue grass do 25 

Stocks, German, Ten Weeks do 10 

Marigold — 

Nugget of Gold do 20 

Eldorado do 20 

Cypress Vine, finest, mixed do 20 

Wisteria, Chinese blue do 20 

Candytuft — 

Dunnett's Dark Crimson do 20 

Mixed do 20 

Dianthus, Heddewigii UiciniatuSf double, mixed do 10 

Poppy, Shirley do 20 

Aquilegia, double, mixed do 15' 

Total cost $475. 00 

J. C. Vaughan, Chicago, 111. : 

Hyacinth bulbs 32,000 

Tulip bulbs 45,000 

Narcissus bulbs 15, 000 

Crocus bulbs 30,000 

Total cost $1,058.85 

D. Landreth <& Sons, Philadelphia, Pa. : 

Cucumber, Gherkin pounds . . 400 

Carrot, Parisian Button do 140 

Com, Pennsylvania Extra Early Dent bushels. . 100 

Total cost $231.00 

H. Nungesser Sc Co., New York, N. Y. : 

Bromu8inermi8 pounds.. 500 

Serradella do 300 

Viciavilloaa , do.... 200 

Tall oat grass do 300 

Yellow oat grass do 200 

Lathyrus aylvestris do 200 

Total cost $522.25 

Jerome B. Rice & Co., Cambridge, N. Y. : 
Cabbage — 

Hollander pounds . . 1, 000 

Luxemberg do 1,000 

Total cost $1,300.00 
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J. E. Holland, Milford, Del. : 

Crimson olov»r bnabela.- 100 

ToUleoBt »376.00 

JohDaoD, Bobbins & Co., WetbenBoId, Conn. ; 
RadiBh— 

Long 8c»rl«t Short Top pounds.- 600 

Early Scarlet Turnip do BOO 

Pamuip, Hollow Crown do 150 

Total ooBt $187.63 

W. A. KillingB worth, Cannonsbnrg, Miss. : 

Cotton seed, Eclipse I>onii Staple bushels.. 60 

Total cost W0.00 

England Seed Company, Hyco, Va.: 
Tobacco- 
Brazilian pouotle.. 30 

Comstock Spanish do — 30 

Vuelta Ali^o do.... 30 

Partidoe do..- 30 

Remedios do 30 

Renan-de do.... 30 

Deli.de do.... 30 

Little Orinoco do 30 

Whit* Hurley do.... 30 

Connecticut Seed Leaf do 30 

Heater do.-., 30 

Kagl a nd'e Conqueror do 30 

Total cost t549.68 

J. Flanta & Co., Alexandria, Egypt: 

Onion seed bags.. 1 

Lentil seed do 3 

Total cost W9.43 

L. F. Garrard, Colnnibas, Oa. : 

Texas blue grass ..poande.. 16 

Total cost CM, 00 

Maury Ward, Joford, N. C. : 

Cotton, Texas Oak bushels.. 150 

Total cost «99.00 

W. S. Hunter, Lewinsville, Va. : 
Soja Leans — 

Green busliels.. 13 

Black fi 

Total cost 

Piaaa King Farm Company, Godfrey, 111. 

Eclipse 

Dnngan'a White Prolific 

Piasa Queen 

Fiasa King 

Total cost 

E. M. Rumph, Mareballville, Ga. : 

Pearl millet 

Total cost 



S. M. Tracy, Agricultuial College, Hiss. 

Com, Mosby 

Total cost 

H. Philipps Send and Implement C 
Oata, white Scotch superior. . 
Totalcoat 




V 



y 



PURCHASE OP SEED. 217 

John R. Boyd, Madden, S. C. : 

Bofd'B improved cottoD seed biisbele.. 70 

ToUlooBt «49.50 

C. F. Carpenter, Bartow, Fla. : 

Teoainb> pounds.. 200 

Total coat $120.00 

P. B. Walker, Warrenton, Ga. : 

Cotton seed, Big Boll ProliGc bushels.. 150 

Total coat *75.00 

Daniel Good, Ewingnvitlc, Pa. : 

Grafts tlieBtnut wood 400 

Total cost $2.00 

P. Emerson, Wyoming, Del. : 

Ridgelj cbestnut wood feet.. 100 

Total coat »5.00 

H. M. Enjjle & Si.ii, Marietta, Pa. : 

Paragon .luatniit wood feet.. 100 

Total cost $2.00 

Wiloy & Co., Caynga, N. Y. : 

Apple seedlings 2,000 

Totalcost »7.00 

Nortlirup, Braaluii. (ioodwin Company, Chicago, 111.: 

AH|>nragaa, Columbian Mammoth pounds.. 200 

Laiy Wife (pole) bnshela.. 30 

Currv's Knst-Proof Wai do.... 150 

■Warclwcll's Kidney Wax do.... 150 

Low's Champion do 100 

Broad Windsor do.... 100 

Scarlet Runner do.... 100 

llnrpce's Lima do.. .. 100 

California Tree do. . . . 150 

Kentucky Wonilur do... . 60 

Kound Yellow Six Weeks do , 60 

Oolden Rye Wax do.... 100 

improved Yellow Eye do.... 100 

DelioitWiix do.... 100 

Early Red Valentine do ... . 100 

Long Yellow Six Weeks do.... 100 

Peas- 
Sterling do.... 198 

Horaford's Market Garden do 200 

Dr. McLean do 100 

Prince of Wales do.... 158 

Dwarf Champion do.... 196 

Upha do.... 100 



..ponnds.. 3,000 

....do.... 3,000 

....do.... 2,000 

do.... 2,000 



..do.... 
..do.... 
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Northrup, Braslan, Goo^ win Company-Continued. 

^*' toproved Luc pounds.. 125 

RedSt.Valery do.... 363 

Mastodon --- do.... 500 

Cabbage, Drumhead Savojr do.... 500 

Celerv Golden Self-l>Janching do.... 50 

^'ToMenBall do.... 1,000 

Grand RapidB. do.... 1,000 

Denver Market--- do 1,000 

Blonde Blocklie»d do.... 1,000 

TUUm's White Star do.... 1,000 

Tomhannock do.... 1,000 

Salamander .-- do.... 1,000 

Chartier...... — do.... 1,000 

Brown Dutch-- do.... 989 

Muskmelon — , .^^ 

Irondoquoit . . - do.... 400 

Dehnonico.--- do.... 400 

Columbus do.... 400 

Banquet -; ^o.-.. 400 

Shumway^s Gi»»t do.... 440 

Surprise. do.... 400 

White Japan ao.... iw 

Watermelon— ^^ 

Kentucky Wonder do.... 300 

Delaware ao.... aw 

Hungarian Honey do.... 1^ 

Golden Honey do.... ^ 

Fordhook do.... 215 

Prize Jumbo do.... dW 

Favorite do.... 300 

Cole's Early do.... 300 

Okra, White Velvet do.... 50 

Onion — , - ^^^ 

Silver King do.... 1,000 

Early Red Globe do.... 750 

Barletta do..-- 750 

Italian Wonder.....-..--. do.... 750 

Eally Round White Dutch do.... 750 

White Portugal do...- 750 

Giant Rocco Yellow do..-. 500 

Parsley, Beauty of Parterre do. 

Parsnip, Stump Rooted do. 

^^^Sw^t Spanish do.... 50 

Giant Emperor ^o ^ 

Cranberry do 50 

Celestial do.... 50 

Pumpkin— 

Nantucket do.... 400 

Sweet Potato do.... 400 

Japanese Pie do . 

Calhoun do. 



Winter Luxury 



200 
600 



400 

400 

d> 300 



200 
400 



Jonathan 

Cucumber— , 

White Wonder 5<^--- .^ 

Giant Pera do..- 400 

Snake do.... 400 

Siberian do...- 500 

Radish — ^ ,^ p^rw^ 

Early Long Scarlet Short Top do...- oOO 

Early Scarlet Turnip do...- 5UU 

French Breakfast do.... l,OOU 

Long Brightest Scarlet do.... i,uou 

Early Round Dark Red do.... 1,000 

Early White Turnip ao.... i,uw 
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Kortbrnp, Braslan, Goodwin CompaDy— Continaed. 
Badish—Continaed, 

Scarlet Tuniip White Tipped ponndB.. 1,000 

Early Yellow Summer Turnip do 1,000 

Early Olive Shaped Scarlet do 1,000 

Early Scarlet Globe do 1,000 

Chartier do 1,000 

Round Black Spanish do 1,000 

Long Black Spanish do 1,000 

Lady Finger do 1,000 

Rhubarb, Champagne ^ do 100 

Salsify- 
Mammoth Sandwich Island do.... 100 

Scorzonera do.... 60 

Spinach — 

New Zealand do.... 500 

Longstanding Prickly do 1,000 

Flanders Broad Leaf do 500 

Squash — 

Golden Custard do 300 

Mammoth White Bush do ... . 300 

Mammoth Crookneck do 300 

Bay State do 300 

Sibley do 300 

Fordhook - do 342 

Tomato — 

Optimus do 400 

Ignotum do 400 

New Stone do 400 

Tree do 400 

Lorillard do 400 

Mikado do.... 400 

New Peach do 400 

Asters — 

Chrysanthem urn Flowered, dwarf, white do 5 

German Quilled do.... 5 

Balsam Camellia, flowered do ... . 5 

Coreopsis lanceolata do 5 

Canterbury Bell (Campanula) do 5 

Coamos Aj/6ndM«, mixed do 20 

Daisy Snowball do 5 

Digitalis, mixed do 10 

Hollyhock, double, mixed do ... . 10 

Humulus Japonica, variegated do 10 

Moonflower, fragrant do.... 4 

Nasturtium — 

Tom Thumb, mixed do 10 

Tropa'olum Lobbianum do 15 

Portulaca, double, tine, mixed do.... 5 

Phlox, hardy decHHHata, mixed do 5 

Pansy, tine, mixed do 50 

Portulaca, single, line, mixed do 10 

Salvia splendens do 5 

Thunbergia, fluent, mixed do 5 

Total cost $29,683.95 

Miscellaneous: ' ^ 

Vegetable seeds papers . . 14, 950 

Flower seeds do ... . 1, 350 

Field corn packages.. 32 

Grass seeds do ... . 25 

Clover do 25 

Total cost $75.00 

Sunuel C. Moon, Morrisville, Bucks County, Pa. : 

Nnmbo chestnut wood feet.. 200 

Total cost $3.00 

Grand total cost $48,830.30 
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Sir: I have the honor to submit herewith, in compliance with your 
order of July 22, 1895, a report on the work of this division for the year 
ending June 30, 1895, together with estimates and recommendations 
for the fiscal year ending June 30, 1897. 
BespectfuUy, 

Geo. Wm. Hill, 

Chief. 
Hon. J. Sterling Mobton, 

Secretary. 



WORK OF THE TBASL 

PUBLICATIONS SUPERVISED. 

During the fiscal year ending June 30, 1895, 254 publications (of which 
120 were reprints) were handled in this division. These included not 
only publications chargeable to the general printing fund of Ihe Depart- 
ment and the special divisional funds, all of them printed by the Public 
Printer on requisition from this office, but also publications issued as 
executive documents and printed by the Public Printer under authority 
of Congress. The following statement shows the precise number of 
each class: 

Publications chargeable to regular fund 172 

Publications chargeable to divisional funds 6 

Publications printed at Weather Bureau 21 

Publications issued as executive documentH 4 

Publications chargeable to Farmers' BuUetin funds 51 

Total 254 

The total number of printed pages comprised in the above publica- 
tions, exclusive of reprints, is 14,831, and the total number of copies of 
all publications, as above, was 4,100,660. 

The total number of requisitions drawn upon the Public Printer 
during the year and covering, in addition to the above publications, 
binding, printed blanks, etc., was 684. Each one of these represents 
a separate piece of work, of which a record is kept in this office from 
start to finish, and which almost invariably involves before undertak- 
ing and pending completion more or less discussion and consultation 
with the bureau or division requiring the same. 
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Aggregate printed matter distributed. — To those who are curious to 
know ill detail how much reading matter this aggregates for distribu- 
tion, it may be stated that a multiplication of the number of copies of 
each publication by the number of pages it contained gives an aggre- 
gate of printed pages amounting to nearly 420,000,000, each page aver- 
aging slightly more than 500 words, being more than six printed pages 
of matter issued from the Department of Agriculture for every man, 
woman, and child in the country, and distributed, almost without excep- 
tion, free — a tact which unquestionably detracts very greatly from 
their value. Kot only was this enormous mass of printed matter given 
practically free of cost to everyone who asked for it, but each publica- 
tion was, moreover, mailed free of cost to the applicant wherever he 
might be. The liberality of the National Government in this respect 
may be better appreciated when it is known what a weight of matter is 
represented by our publications. The weight of the Annual Eei)ort alone 
(averaging nearly 40 ounces per volume) considerably exceeds 600 tons. 
As this publication aggregates 304,000,000 pages, and the remainder of 
our publications aggregate 116,000,000, it is obviously a reasonable esti- 
mate, even allowing for the difference between the board cover of the 
report and the paper covers of most of the other publications, to add 
at least one- third to the weight of the Annual Report in order to arrive 
at the total weight of publications, which would thus appear to be over 
800 tons. These may seem trivial details, but it may be well for some 
people to study them and realize what is involved by an absolutely free 
distribution of all Government publications. 

The total number of publications issued during the previous fiscal 
year was 205, including (exclusive of reprints) 10,512 printed pages 
and aggregating 3,169,310 copies. The great increase over these figures 
during the last fiscal year was due, principally, to the large increase in 
Farmers' Bulletins. 

FARMERS' BULLETINS. 

The appropriation bill for the fiscal year ending June 30, 1895 (p. 7), 
provides, under the head of "purchase and distribution of valuable 
seeds," that — 

The Secretary of Apiculture may use not to exceed $30,000 of the amount herein 
appropriated for the preparation, printing, and publishing of Farmers' BuUetins, 
which shall be adapted to the interests of the people of diiferent sections of the 
coutitry, an equal proportion of two-thirds of which shall be supplied to Senators, 
Representatives, and Delegates in Congress, for distribution among their constitu- 
ents as seeds are distributed. 

Under this appropriation 1,382,000 copies of Farmers' Bulletins 

were printed, while from the general printing fund there were printed 

185,000 more, making a total of 1,567,000 copies of Farmers' Bulletins 

issued during the fiscal year. Of these there were distributed upon 

the request of Senators and Representatives 885,770 copies. As the 

ict making appropriations for the last fiscal year was not approved 

autil August 8, no printing of Farmers' Bulletins was done under the 

special appropriation therefor until after that date. The following is a 

ist of the Farmers' Bulletins issued during the year, with the total 

lumber ^ >a<5h printed, and also ^^'^ ^^^^^ nmnber of each asked for 
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Farmertf Bulletins printed during the fiscal year ending June 30, 1895. 



Name of bulletin. 



Published 1894-95. 

II0.I8.— Forage Plants for the Sontli 

No. 19. — Important Insecticides : Directions for their Preparation and Use. . . 

No. 20.— Washed Soils : How to Prevent and Keclaim Them 

No. 21. — Barnyard Manure 

No. 22.— The Feeding of Farm Animals 

No. 23.— Foods : Nutritive Value and Cost 

No. 24.— Hog Cholera and Swine Plague 

No. 25.— Peanuts : Culture and Uses 

No. 26.— Sweet Potatoes: Culture and Uses 

No. 27.— Flax for Seed and Fiber 

No. 28— Weeds; and How to Kill Them 

Reprints. 

No. 3 The Culture of the Sugar Beet — - 

No. 6.— Tobacco : Instructions for its Cultivation and Curing 

No. 7.— Spraying Fruits for Insect Pests and Fungous Diseases, with a Special 
Consideration of the Subject in its Eelation to the Public Health 

No. 9.— Milk Fermentations and their Belations to Dairying 

No. 11.— The Kape Plant . Its History, Culture, and Uses 

No. 12.— Nostrums for Increasing the Yield of Butter 

No. 14. — Fertilizers for Cotton 

No. 15. — Some Destructive Potato Diseases : What They Are and How to Pre- 
vent Them 

No. 16. — Leguminous Plants for Green Manuring and for Feeding 

No. 17.— Peach Yellows and Peach Rosette 

Total 



Number 
printed. 



75,000 

85,000 

100.000 

180,000 

200,000 

95,000 

170,000 

28,000 

53,000 

25,000 

50,000 



37,000 
53,000 

20,000 
35,000 
16,000 
27,000 
43,000 

175,000 
60,000 
40,000 



1, 567, 000 



Distrib. 
uted to 
Congress- 
men. 



22,547 

66,766 

47,287 

115,896 

106,858 

42,231 

95.266 

4,123 

9,279 

6,028 

17, 716 



26,200 
23,860 

28,763 
32,448 
8,719 
22,142 
22,779 

113,787 
52, 379 
20,696 



i.i85,770 



Printed and paid from Farmers' Bulletin fund 
Printed and paid from general printing fund. 

Total 



Copies. 



1,382,000 
185,000 



1,567,000 



Cost. 



$17, 506. 83 
3, 609. 10 



21, 115. 93 



Note. — The "number printed" includes all printed during the fiscal year 1894-95 from both funds, 
regular and Farmers' Bulletin. 

This shows that the average cost per copy was nearly 1 cent and 4* 
mills. 

In pursuance of the provision of liiw authorizing such distribution, 
namely, that "the Secretary of Agriculture shall notify Senators and 
Representatives of the character and number of each bulletin and each 
other publication of the Department of Agriculture (not sent to the 
folding room of the Senate and House) to which each Senator and 
Member may be entitled for distribution on the basis herein provided 
for the distribution of bulletins," circulars in the form of descriptive 
catalogues have been addressed to Senators and Representatives from 
time to time, thus affording them an opportunity to apportion their 
orders to the wants of their constituents. 

The above figures show conclusively the popularity of this class of 
publications. 

As will readily be conceded after a perusal of the above list of titles, 
every effort has been made to observe the popular character designed 
for these bulletins. 

Bangers to be avoided. — Under the watchful supervision of the Assist- 
ant Secretary the use of plain, simple language in these bulletins has 
been insisted on, with reasonable success and excellent results. At 
present the possible danger to be yarded against in this class of pub- 
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)ivittit>i)» is the .vwUtiug to a popiUar clamor, which, encouraged in itt 
«>Rsti't.o »*» far, to j:»'t »>.itu«thiDg tor uothing so long as the ©rpense la 
*li-llht,vwl l\^>«l th»' Natioual Trvasmy. will (.-all for a Farmere' Bulletin 
01) ov»n-,v Milywt m-oii whi*h any number of individnalH may deaire to 
4>)>ltitii itit'oriiiatioH. r<f^nilvss of its character. To yield to this ten- 
tloiu\v witlH'ut tliw nMVrvmv to tie fact that in the fdlfiUment of its 
miH«>io)i tt> din'uso iulontiatiou iisefat to farmers, the Department must 
nlvraji* \m\i mwl not follow the leatl of others, and to take np mbjects 
ti|H>n wluvli iniiMfnuts t»iMi*^^tious alrtady exist and npon which every 
faniwr van obtain luU int'ormatiou by i>ayiu^ tor it, wonld incnr the 
dHU):\^r of lotting an initH'rtaut Itramh of the Department work degen- 
t'liitv info a m)rt of cheap publiisliiDg house. So far. fortunately, it may 
ln> oaiil that this daiig\'r ha:: l>eeu avoidetl. and it may be added, wiUi- 
Mit four of coutradictiou. that in proportion to the amount expended 
uo iniMicalioUK itttiutnl by the iioveriimeut of the fJnited States have 
Ihhhi of uum« pnti-IJcal value to the public, both as to the nnmberof 
tH'tWHii* t\>achtHt au^l the character ot matter distribated. 

TllK AMXl'AL REPORT. 

ItiiriuK this .rear » new departure was iuaagurated with refei^nce to 
the Annual ltei>ort, so as to *vmply with the proxnsious of section 73of 
the act fur pnhlic printinjr and bindiujr approved January 12, 1895. In 
this fiwtiou it is pr\>vidwl that — 

Thi' \«ini»l l{p)>orl i>r lht> Swrvtarj- of Agriciiltnre shall hereafter be sabmittcd 
anil )>Tinl<Hl iu («» )>nT()>.M> U'lU'Ws: l*art one, which sliall coiitam purely l)HBin«» 
ami i'\<>i<iitlvi> niNtlpr wliii-li it is iio>-r»!>«n' tot the Si-riviBr,v lo submit to the Preai- 
ilfiil nuil t'lxiiircati: pnTI lwi>.wbii'li Khnll ii>ntaiu enrb rvpiirts t'roui thediffereDl 
liiiit'au!! mill iliv iRi<>ni>. auil such i>a{>*>r8 )iii>i>arv<l Uy lh<^ir ep«vial a^nls, acconipaniHl 
by Ruilitl'li' illuntratiotimnvnhall, in tlii> upiniun of the Sveretar.v. be BpeciaUv enitsil 
III iiil<>r>vi| iiiitl iimtciirl tho farmorn of the I'oniitry, aud to include a general report 
iif tliiM>i>i'niIii>niiiif the IViKiTtnicnt fur their iiit»rni;tti<iu. * * * AdiI the title 
III' t'tii'U (if Ibo siiiil iiHtlti (ihall be siii'h ns to show thiit xurli part is complete in itoelf. 

In carrying out this taw this division was i>n.lered to report directly 
to the .\ssistant Sccivtary who had freneral cliarge of that portion of 
tli(>work indicatiHl as part -.and which it was decided shoold beiasoel 
'uu(h-r the title of the VeartHH>k of The Department of Agricttlttm. 
Tavt 1 WHS ci>uiplelt'<! dniiufr tlio past year, printed s" " *~ — " *" ■*" 
fi>nn prescrihcd, unikiii^ :t volume of some 2tiO jmt 
plau agreed iipou for the Yearbook embrnced, tlrst.ii 
the Secretary's personal reiwrt to the President, whi^ 
the most appropriate manner of complying wif 
law requiring part 3 'Mo include a general i 
of the Department;'' second, rejiorta f 
divisions and papers jtrepaved 1 
cially for the use anil iiiAjnnatio 
both in selection of subjects and ii 
Bueli a {lopular character as 
would seem to demiind; thir 
nseful information, statistical 
sible in tables, reference to wT_ 
and by headings and by a verj 

With reference to llie inech^^ 
to limit it as to size lo <!'I0 pu 
far as possible to substitute/ 
Yearbook for 1884 wir ;h»"V 
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embellished with 140 text illustrations. The Public Printer, who has 
shown the utmost cordiality in cooperating with this Department in 
improving the character of this publication, agreed to devote the large 
saving thus effected to improvement in quality of paper, style of bind- 
ing, etc., with the result that we may confidently anticipate a publica- 
tion superior in all respects to any yet issued by the Department of 
Agriculture. 

In the appendix to the present report, following the list of publica- 
tions for the fiscal year, there is appended a table of the contents of the 
Yearbook for 1894, which will serve better than any description to con- 
vey a just idea of its general character. Preparations for the Year- 
book for 1895 were undertaken before the close of the fiscal year, and 
with the experience of the past year before us, it is confidently expected 
that still further improvements will be evident in the Yearbook of the 
Department for 1895. 

CHANGE OF NAME. 

• 

In the appropriation act of August 8, 1895, providing for the fiscal 
year ending June 30, 1896, this division was provided for under a new 
name, that of Division of Publications, which was preferred, as more 
simple as well as more exact, to that formerly borne, of ^^ Records and 
Editing." 

COST OF PRINTING AND BINDING. 

The following table shows the total expense of printing and binding 
done by the Public Printer upon requisition of this Department, whether 
chargeable to the general printing fund or to the special divisional 
funds, and the amount chargeable to each bureau or division : 

statement of printing account — Expenditures hy divisions. 

Aooonnts $736.10 

Agricaltural Soils 774. 90 

Animiil Indnstry $2,797.44 

Animal Industry (special) 1,094.71 

3,892.16 

913.95 

ciftl) 1,323.68 

2,237.63 

3,617.53- 

I) 1,047.39 

4,664.92 

3,672.76 

19,463.77 

147.99 

34.60 

3,326.74 

■ 380.77 

2,606.44 

$181.96 

196.90 

378.86 

19.48 

2,187.76 

1,000.52 

565.46 

--- $2,355.95 

i»l) 174.85 

2,63aap 

6 15 
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Seeds $161.84 

Stationery and Property 82.55 

Statistics $15,296.06 

Statistics (special) 503. 24 

15, 799. 30 

Vegetable Pathology 1,424.42 

Weather Bureau 4,052.25 

Miscellaneous 3, 253. 69 

Farmers' Bulletins 17,506.83 

Branch printing office bills, April 25 to June 29 2,806.17 

Total 92,997.50 

Charged to regular printing fund 71, 149. 00 

Charged to Farmers^ Bulletins 17,506.83 

Charged to division funds 4, 341. 67 

Total cost of printing for Department — To arrive at the total cost o( 
the printing done for the Department for free distribution, it would be 
necessary to add the cost of the printing office at the Weather Bureau, 
which is, not yet available, and the cost of printing the publications 
issued as executive documents. This last information can only be 
obtained from the Public Printer. We do know, however, that the 
special appropriation for printing the half million copies of the Annual 
Report, distributed yearly, has for some years past amounted to 
$300,000; that $30,000 has similarly been appropriated for the report 
of the Bureau of Animal Industry, and for other special reports in 
proportion, and, judging by the cost of the printing officeof the Weather 
Bureau in the past, the annual cost of printing the publications of this 
Department very largely exceeds $400,000 on an average; some years 
indeed it has exceeded half a million. If the cost of distributing the 
documents be added, including the labor and clerical work in the 
Department and the cost of carrying the enormous weight of docu- 
ments through the mails, this sum would undoubtedly be found to 
average over $600,000, for, taking the cost of transmission to be the 
postage charge on book matter, this charge alone on the more than 800 
tons of matter published for distribution would amount to about 
$130,000, while the cost of handling, including both labor and clerical 
work, would bring up the cost of distribution to $160,000 or $170,000 — 
this sum to be added to the cost of printing. 

BRANCH PRINTING OFFICE. 

Under the act providing for the public printing and binding and the 
distribution of public documents, approved January 12, 1895, the print- 
ing office for this Department — provided for in the seed appropriation 
and in which the i)rinting of the seed pockets was done, as well as a 
iK)nsiderable q»mount of job printing in the form of circulars, blanks, 
envelopes, etc., — was transferred to the control of the Public Printer. 
(See section 31 of the act referred to.) It was further i>rovided that — 

i.11 work clone in the said offices shaU be ordered ou blanks prepared for that pur- 
.^se by the Public Printer, which shall be numbered consecutively, and must be 
iigned by some one desijjnated by the head of the Department for ^yhich the work 
s to be done, who shall be held responsible for all work thus ordered, and who shall 
quarterly report to the head of the Department a classiiied statement of the work 
lone and the cost thereof, which report shall be transmitted to the Public Printer in 
;ime for his annual report to Congress. The Public Printer shall show in detail, in 
hiM ar.i>iin' '"^T^"' ^«» ''"st of Operating cach departmental office. 
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Oil the 14tli day of February, 1895, you issued the following order 
designating in accordance with the above provisions of the law the 
chief of this division as the person to sign the blanks for work done in 
the branch office: 

United States Department of Agriculturk, 

Office of the Secretary, 
Washington, D. C, February 14, 1895, 

Sir: The printing office of this Department having been transferred to the control 
of the Public Printer by the act approved January 12, 1895, which provides that all 
work done in the said office shall be ordered on blanks prepared for the purpose, 
numbered consecutively, and signed b.v some one designated by the head of the 
Department, I now, therefore, designate the Chief of the Division of Records and 
Editing as the person who shall sign such orders and be held responsible for work 
thus ordered, and prepare the quarterly report to the head of the Department as to 
the work done and the cost thereof, as jtrovided by the act in question. 

You are therefore directed to secure the necessary blanks and to take whatever 
measures may be necessary to insure compliance with the law. 
Respectfully, 

J. Sterling Morton, Secretary, 
Mr. George William Hill, 

Chief Division of Records and Editing, Department of Agriculture. 

Up to and including June 29 there have been issued from this division 
425 orders for work upon the branch printing office, divided among the 
several divisions of the Department as follows: Accounts, 0; Agricul- 
tural Soils, 9; Agrostology, 4; Botany, 19; Bureau of Animal Industry, 
42; Chief Clerk, 17; Chemistry, 6; Dairy, G; Document and Folding 
Room, 13; Entomology, 16; Fiber Investigations, 1; Forestry, 10; For- 
eign Markets, 11 ; Gardens and Grounds, 4; Library, 7; Office of Experi- 
ment Stations, 31; Ornithology and Mammalogy, 12; Pomology, 0; 
Records and Editing, 29; Road Inquiry, 5; Seeds, 14; Statistics, 6G; 
Stationery and Property, 17; Vegetable Pathology, 16; miscellaneous, 
68; total, 425. 

Cost of printing in branch office. — The cost of this office has, under 
the new law, been greatly increased. Hitherto the sum of $5,400, 
provided for under the Seed Division, when supplemented by details 
from the Seed and other divisions of laborers to act as press feeders 
when work was pressing, had been sufficient to cover the expense of 
this branch office. The large increase in the wages paid under the 
new system, such wages being, it is understood, established by law on 
a basis conforming to the union scale of wages, has involved a great 
increase of expense. The first bill rendered under the new regime was 
for the period beginning with January 12 and ending February 27, and 
amounted to $562.91. From February 2S to June 29, a period of four 
months, the bills rendered by the Public Printer for services and 
material aggregated $5,390.65, a monthly average of $1,347.91, or at 
the rate of over $16,000 yearly. It is only proper to state that with 
the increased facilities more and better work has been done in the 
branch office than formerly, and also that a certain amount of the sum 
indicated has been for material furnished, which would under the former 
method have been supplied from the stationery supplies of the Depart- 
ment. At the same time the additional advantages secured have not 
been at all commensurate to the increased expense — the increase in the 
rate of remuneration having been very great and the opportunity for an 
economical utilization of help available in other divisions not having 
been ]>ossible. 

Effects of the act of January 12^ 1895, — It may be said here that in this 
respect the act of January 12, 1895, has been thoroughly consistent. 
Its effects, so far as they can be seen through the numerous contradic- 
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tions and inconsistencies with which the act fairly teems, seem to offer 
no advantages as a compensation for its numerous defects. So £Eur as 
waste is concerned in the distribution of public documents, there is 
probably no manner of legislation which will prevent it as long as a 
system of wholesale free distribution is pursued, and a legal enaetment 
under which the head of this Department would be authorized to affix 
a price to every document published by the Department for public use, 
except in the case of such as might be termed emergency publications, 
becomes more and more urgent as the publication work of this Depart- 
ment increases. 

ILLUSTRATIONS. 

The following letter suflQcieutly explains the relation of the Chief of 
this division to the work of illustrations : 

United States Department of Agriculture, 

August S9, 1894. 

Sir : I have assigned to the Assistant Secretary full, charge and control over the 
appropriation under the act approved August 8, 1894, for illustrations and engrav- 
ings, and I have instructed him that ^on have been detailed to assist him in snch 
manner as he may direct in the administration of this fund, and yon will therefore 
govern yourself accordingly. 

Respectfully, J. Sterling Morton, 

Swsretary, 
Mr. George William Hill, 

Chief of Division of Records and Editivy. 

Assignment of artists. — During the year nine persons have been 
employed under the fund appropriated for illustrations and engraving, 
one in a clerical capacity and the others as artists. At the close of the 
fiscal year there were, however, but eight persons on the roll, one of 
the artists employed exclusively in the Division of Entomology having 
been transferred to the roll of that division. The plan adopted under 
the above order was to assign the several artists to various divisions, 
placing them under the control of the chiefs of such divisions, leaving 
the illustrations work of other divisions not having a sufficient amount 
of it to justify the employment of a special artist to be executed as 
opportunity oflfered by one or other of the artists assigned to particular 
divisions. This plan involved in every such case either a detail of the 
artist to another person or left the work where it did not amount to 
enough to justify a formal detail, dependent upon the good will of the 
chief of some division employing a special artist. Thanks to the 
accommodating character of these officers and the ready compliance of 
the artists themselves, this state of things has not occasioned any seri- 
ously detrimental results, but it has been a source of considerable 
annoyance and of actual vexation daily, besides taking up a great deal 
more of the time of the Chief of this division or of his first assistant 
*;han would otherwise have been necessary, and the method adopted 
^nd at present in force can not be regarded as satisfactory. 

"^^H of illustrations work. — The cost of the work has not been exces- 
^ivx., amounting altogether for the fiscal year to $9,024.34, made up of 
he following items: Artists' materials, engraving, electrotyping, etc., 
^2,054.61 ; salaries, $6,975.40. How relatively economical the present 
irrangement is, in the light of these figures, can, however, only be 
nlly determined by a careftil comparison of the work actually done 
luring the past fiscal year with that of the previous year. Under a 
..«»fhod, ho-^^iver, which assigns all the artists to particular divisions the 
4.it^.»#*e**^^^ ^.m'^nnt of work done is not known to any one i>er8on« It 
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should also be borne in mind that salaries and labor for illustrations are 
defrayed in several cases from divisional fands, of which no record is 
kept in this office, but from figures obtained through the courtesy of the 
disbursing office, the amount so expended is shown to be $2,949.88, 
divided as follows: 

Division of Botany $707.15 

Division of Entomology 1,115.65 

Farmers' Bulletin fund 7.50 

Division of Omithologv and Mammalogy, lamp fund 937. 50 

Division of Vegetable Pathology 182.08 

Total 2,949.88 

The above sum does not of course include salaries of persons doing 
artists' work ilnd carried at a fixed ^salary on the division rolls. 

MISCELLANEOUS WORK. 

The general character of the work assigned to this division was so 
fully set forth in my last report as to make any further general state- 
ment on the subject unnecessary. The character of the additional work 
imposed by the duties resulting from the Farmers' Bulletins, the 
new Yearbook, the supervision of the branch printing office, and 
of illustrations has been no doubt sufficiently shown by the reference 
already made to those branches of the work. Apart from these no 
special additional duty has been undertaken save that occasioned by 
the preparation for the Atlanta Exposition, tliis division having been 
assigned, in conjunction with the Office of Experiment Stations, to 
serve at the Exposition as a bureau of information for the Depart- 
ment, and having been required to prepare an exhibit as per schedule 
attached. In connection with this, but going far beyond it, it is be- 
lieved, in its permanently useful character, the work of preparing an 
index to the annual reports of the Department from the beginning was 
undertaken and at the close of the fiscal year was, together with the 
other work of preparing for the Exposition, fairly under way. This 
work has been long contemplated, its necessity generally recognized, 
and it has been the subject of earnest recommendation in former 
reports of this division. The work is being done intelligently and as 
fully as possible in the limited time available. When completed the 
index will cover all the annual reports of the Department, beginning 
with its inception in 1837 as a part of the Patent Office and including 
the last annual report (1893) published under the old system before the 
Yearbook was adopted as a substitute. 

It is estimated from the work already done that as finally completed 
this index will make a book of about 175 pages, containing some 8,000 
or 9,000 entries and over 12,000 references. 

It is hardly necessary to add that the amount of work devolving 
upon the division force has been greatly increased over the previous 
year, and as the force was short by one man until last spring it has 
only been by moans of considerable extra work, cheerfully contributed 
by the various members of the force, and by the sacrifice of every 
employee in the division of a considerable portion of the time custom- 
arily allowed to employees of the Department as leave of absence that 
it has been possible to accomplish it at all. 

It becomes, therefore, my pleasing duty to bear unusually strong 
testimony to the intelligence and fidelity displayed by every member of 
the force. It is gratifying to have to record the fact that in the last 
appropriation bill provision was made for an increase in pay of two of 
my assistants. 



DIVISION OP PUBLICATIONS. 231 

^earnestly recommended that the work of illustrations be assigned to 
a section of this division regularly organized, with a chief of section 
^carefully selected for his experience in and knowledge of lithography, 
engraving, and other methods of illustrations suitable to publications of 
the Department — a person, in other words, possessing the same prac- 
tical ability in this line of work as is possessed in regard to printing 
and book work by my present first assistant. I am satisfied that the 
employment of such a person and the organization of such a section, 
to be known as the "section of illustrations," would result in eflBciency 
and economy greatly exceed!)^ the additional expense in the way of 
salary. Moreover, the experience of the past year has demonstrated 
that this matter of illustrations draws very heavily upon the time of 
the Chief and his first assistant; the latter, indeed, has cheerfully 
endeavored to shoulder a large share of the burden thus imposed upon 
the division, but it does not seem possible that he should continue in the 
future to devote so much personal time to tMs branch of the work. 

INCREASE IN THE GENERAL PRINTING FUND. 

It has been also found necessary to propose an increase in the esti- 
mate for the general printing fund. The reasons for this are twofold: 
First, the ojyections frequently urged against the authorization for 
printing in the appropriations for the several divisions, in which there 
has been no uniformity of wording, thus frequently raising a question 
as to whether this or thajb appropriation covers this expense; secondly, 
the fact that the greater portion of the largo increase in running the 
branch printing office will be charged to this fund ; for while it is possi- 
ble in certain cases, involving very large jobs, to charge the same to 
special funds, tliis is not feasible with regard to a very considerable 
proportion of the work, and as the printing fund of $5,400 included in 
the seed appropriation is ruled to be no longer available toward the 
expenses of the branch office, it seems certain that nearly all such 
expenses will be charged by the Public Printer against the general 
printing fund of the Department. 

As the total expenses for j)rinting, outside of the Farmers' Bulletins, 
amounted to nearly $80,000 during the past year, and as the cost of the 
branch office, based upon the expense of the last third of the fiscal 
year covered by this report, will doubtless reach $16,000, it is evidently 
necessary to ask for $100,000 for the next fiscal year. 

FURTHER RECOMMENDATIOITS. 

I have the honor to submit the following further recommendation 
with reference to the future work of the division: 

The index of the annual reports of the Department, prepared with 
considerable difficulty and pains, will, I am satisfied, prove so useful 
that the necessity for a complete index of all the publications of the 
Department will be more fully appreciated and called for. Apart from 
its value to the public, it should be of great use to the workers in the 
several branches of the Department itself, and especially, perhaps, to 
the chief executive officers controlling all the scientific work. As this 
is work that when completed could no doubt be attached to and main- 
tained by the library staflf, no special provision is asked for the help 
necessary to execute it; but should its execution be approved, it is 
believed that with such assistance as might be detailed from other 
divisions, aU of whom are interested in the work, it might be under- 
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taken and brought up to date under the direction of this division and 
the personal supervision of Mr. George F. Thompson, my second assist- 
ant, who has had special charge of the work already done in this line. 

DISTRIBUTION OF FARMERS' BULLETINS. 

In regard to the distribution of Farmers' Bulletins, it would be a great 
relief to this division were it possible to relieve it of the large amount 
of correspondence and bookkeeping involved, especially in the distri- 
bution through Members of Congress. Inasmuch as this fund is a part 
of the seed appropriation, and in view of the fact that the force directly 
in charge of the seed distribution seems likely to have less onerous 
duties to perform in the future than in the past, it is earnestly recom- 
mended that the distribution of Farmers' Bulletins be confided to the 
Chief of the Seed Division. Thi» would seem to be especially in line 
with the provision of the law which provides that the Farmers' Bulle- 
tins are to be distributed ^'as seed is distributed." 

SALE OF DOCUMENTS. 

With reference to the sale of our documents, I can only repeat the 
recommendations made in several former reports with all the added 
emphasis due to additional experience, which in every particular con- 
firms the conclusion first expressed in my report for 1891, namely, that 
the head of the Department be authorized to charge a reasonable price 
for them. This would afford a simple and practical solution of the 
many and increasing difficulties attending the distribution of the numer- 
ous publications issued by the Department, a discriminating distribu- 
tion of which becomes daily more perplexing. 

ADDITIONAL ROOM. 

I regret, in view of the inadequate accommodations at your disposal 
for carrying on the work of the Department, to be compelled to add to 
your embarrassment by an urgent appeal for more room. The trans- 
action of business with a large number of the divisions involved by the 
very nature of our work and increased during the last year by the addi- 
tion of the Farmers' Bulletins and the illustrations work, and especially 
by the supervision of the work of the branch printing office, results in 
converting the main office of the division into a regular business office, 
which, together with the typewriter in the same room, and sometimes 
two typewriters in operation at the same time, utterly unfits it for use 
»n editorial, proof reading, and indexing work. At least two of my 
assistants should be accommodated permanently with desks in a room 
levoted exclusively to that sort of work and from which the noise and 
»»terruptious inevitably accompanying the general transaction of busi- 
■**.ss should be rigidly excluded. 

' "jile my first assistant should have his desk in the business office 
KK. c.iould also have a working table available in the other room, to 
*^hich he could retire when engaged upon work necessitating uninter- 
»nted quiet. If it were possible to make some arrangement by which 
"'" small office adjoining our main room on the west could be turned 
iv^r to this division there would be a very great gain in saving of time 
ind efficiency of work. The crowding together of people engaged in 
'»^*erent kinds of work and unavoidably disturbing one another in the 
fri'formance of their duties is antagonistic to the two chief desiderata 
.,' /I TAPt ^orm nf administration — efficiency and economy. 



DiyiSIOK OF PUBLICATIONa 233 



AN ADVISORY BOARD. 

In conclusion, I desire to make the suggestion that an advisory board 
be appointed by the ^Secretary to decide all questions arising in regard 
to orthography, capitalization^ and hyphenization,upon which, unfortu- 
nately, so many good authorities dififer, and which consequently take up 
a great deal of time in discussion and not infrequently provoke a little 
friction when decided, owing to the fact that it seems arbitrary and 
dogmatic for one man to decide without appeal, questions upon which 
there is a difference of opinion among good authorities. Simply as. a 
matter of business such a board, if properly selected, would save much 
time and facilitate work; furthermore, it would secure a most desirable 
result, namely, uniformity of practice in all publications of the Depart- 
ment. 

It seems likely that were such a course to be pursued in this Depart- 
ment the result would invite an extension of the plan to other Depart- 
ments, and finally, perhaps, the establishment of a central board 
composed of the chairmen of the several Department boards, whose 
rulings in such matters should be final and bindmg upon the Public 
Printer, who would be charged with enforcing them in all publications 
of the Government. . 
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Special Report of the Assistant Secretary of Agriculture for 1893. By 
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of Agriculture.) August, 1894 100 

Report of the Secretary of Agriculture for 1893. Pp. 608, pis. 29, figs. 7. 
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Report of the Secretary of Agriculture for 1894. Preliminary. Pp. 75, fig. 1. 

November, 1894 10,000 
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Supplement to the General Index of the Agricultural Reports for the Years 
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A General Index to the Agricultural Reports of the Patent Office for Twenty- 
five Years, from 1837 to 1876. Pp.225. (Reprint.) April, 1895 200 

The World's Markets for American Products. — Great Britain and Ireland. 

Pp. 93, fig. 1. Bulletin No. 1, Section of Foreign Markets. May, 1895. . . 10, 000 

Report of the Secretary of Agriculture ; beiug part of the Messages and 
Documents Communicated to the Two Houses of Congress at the Begin- 
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Peaches and Other Fruits in England. Pp. 4. Circular No. 1, Section of 
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Report of the Special Agent for the Purchase of Seeds for 1894. By Enos 
S. Harnden. Pp. iii, 211-213. (From the Annual Report of the Secretary 
of Agriculture.) March, 1895 500 

DIVISION OF ACCOUNTS AND DISBURSING OFFICE. 

Report of tlie Chief of the Division of Accounts and Disbursements for 

1893. By F. L. Evans. Pp. iii, 411-415. (From the Annual Report of 

the Secretary of Agriculture.) August, 1894 100 

Report of the Chief of the Division of Accounts and Disbursements for 
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Report of the Chief of the Bureau of Animal Industry for 1893. By D. E 
Salmon. Pp. iii, 123-168. (From the Report of the Secretary of Agricul 

ture.) August, 1894 100 

Wheat as a Food for Growing and Fattening Animals. By D. E. Sal- 
mon, D.V.M. Pp.4. Circular of Information No. 2. August, 18i»4 10,000 

Reprint, September, 1894 5, 000 

Reprint, November, 1894 10,000 

Investigations Concerning Bovine Tuberculosis, with Special Kelerence to 
Diagnosis and Prevention. Conducted under the direction of Dr. D. E. 
Salmon, Chief of the Bureau of Animal Industry. Pp. 178, pis. 6. Octo- 
ber, 1894 5,000 

Hog Cholera and Swine Plague. By D. E. Salmon, I). V. M., Chief of the 
Bureau of Animal Industry. Pp. 16. Farmers' Bulletin No. 24. Decem- 
ber, 1894 10,000 

Reprint, December, 1894 60, 000 

Reprint, March, 1895 20,000 

Regulations for the Inspection of Live Stock and their Products. Pp. 8. 
Circular. June, 1895 2,000 

DIVISION OF BOTANY. 

Report of the Botanist for 1893. By Frederick V. Coville. Pp. iii, 235-244. 

(From the Annual Report of the Secretary of Agriculture.) August, 1894. 2, 100 

Nut Grass. Pp. 4, fig. 1. Circular No. 2. October, 1894 5, 000 

The Russian Thistle. Pp. 8, figs. 3. Circular No. 3. January, 1895 10, 000 

Contributions from the United States National Herbarium, Vol. I, No. 9. 

Report on a collection of plants made in the States of Sonora and Colima, 
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figs. 10. January, 1895 2, 500 

American Ginseng : Its Commercial History, Protection, and Cultivation. 

Pp. 22, figs. 2. By George V. Nash. Bulletin No. 16. February, 1895. . 3, 000 

The Flat Pea. Pp. 7, figs. 2. Circular No. 4. March, 1895 3, 000 
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Weeds; and How to Kill Them. Lyster H. Dewey, Assistant Botanist. 
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(From the Annual Report of the Secretary of Agriculture. ) May, 1895. . 500 

GARDENS AND GROUNDS. 

Papers on Horticultural and Kindred Subjects. By William Saunders, Hor- 
ticulturist and Landscape Gardener, Superintendent of Gardens and 
Grounds. Pp.124. (Reprint.) November, 1894 5,000 
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Forage Plants for the South. By S. M. Tracy, M. S., Director of the Mis- 
sissippi Agricultural Experiment Station. Pp. 30, figs. 17. Farmers' Bul- 
letin No. 18. August, 1894 50,000 

Reprint, May, 1895 20,000 

Proceedings of the Seventh Annual Convention of the Association of Ameri- 
can Agricultural Colleges and Experiment Stations, held at Chicago, 111., 

October 17-19, 1893. Pp. 100. Bulletin No. 20. August, 1894 4, 000 

veport of the Director of the OflQce of Experiment Stations for 1893. By 
^ , C. True. Pp. iv, 417-464. ( From the Annual Report of the Secretary of 

igriculture. ) August, 1894 1, 100 

landbook of Experiment Station Work. A Popular Digest of the Publica- 
tions of the Agricultural Experiment Stations in the United States. Pre- 
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leprint. January, 1895 80, 000 
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1895 10,000 

Reprint, March, 1895 25, 000 

Reprint, May, 1895 18,000 

The Feeding of Farm Animals. By £.W. Allen, Ph. D., Assistant Director 
of the Office of Experiment Stations. Pp. 32. Farmers' Bulletin No. 22. 

February, 1896 60,000 

Reprint, March, 1895 40,000 

Reprint, May, 1895 50,000 

Peanuts : Culture and Uses. By R. B. Handy, of the Office of Experiment 

Stations. Pp. 24, fig. 1. Farmers' Bulletin No. 25. February, 1895 10, 000 

Reprint, May, 1895 18,000 

Reprint, June, 1895 18,000 

Fertilizers for Cotton. By J. M. McBryde, Ph. D., President of Virginia 
Agricultural and Mechanical College and Director of Virginia Agricul- 
tural Experiment Station. Pp.31. Farmers' Bulletin No. 14. (Reprint.) 

February, 1895 10,000 

Reprint, April, 1895 15,000 

A Compilation of Analyses of American Feeding Stuffs. By E. H. Jenkins, 
Ph. D., and A. L. Winston, Ph. B. Pp. 155. Bulletin No. 11. (Reprint.) 

February, 1895 '. 1,000 

Leguminous Plants for Green Manuring and for Feeding. By E. W. Allen, 
Ph. D., Assistant Director of the Office of Experiment Stations. Pp. 24. 

Farmers' Bulletin No. 16. (Reprint. ) March, 1895 25, 000 

Reprint. May, 1895 30,000 

The Rkpe Plant: Its History, Culture, and Uses. By Thomas Shaw, Pro- 
fessor of Agriculture in the Ontario Agricultural College. Pp. 20, figs. 4. 

Farmers' Bulletin No. 11. (Reprint.) March, 1895 10, 000 

Reprint, May, 1895 5,000 

Sweet Potatoes: Culture and Uses. By J. F. Duggar, of the Office of 
Experiment Stations. Pp. 30, figs. 4. Farmers' Bulletin No. 26. March, 

1895 15,000 

Reprint, April, 1895 18,000 

Reprint, June, 1895 25,000 

Report of the Director of the Office of Experiment Stations for 189-1. By 
A. C. True. Pp. iii, 123-131. (From the Annual Report of the Secretary 

of Agriculture.) April, 1895 1,000 

Organization Lists of the Agricultural Experiment Stations and Institu- 
tions with Courses in Agriculture in the United States. Pp. 88. Bulletin 

No. 23. May, 1895 3,000 

Methods and Results of Investigations on the Chemistry and Economy of 
Food. By W. O. Atwater, Ph. D., Professor of Chemistry in Wesleyan 
University, Director of the Storrs (Conn.) Agricultural Experiment Sta- 
tion, and Special Agent of the United States Department or Agriculture. 

Pp. 222, figs, 15, charts 3. Bulletin No. 21. May, 1895 3,000 

Statistics of Agricultural Colleges and Experiment Stations, 1894. Pp. 18. 

Circular No. 27. June, 1895 5,000 

Experiment Station Record. (A condensed record of the contents of the 
bulletins and reports issued by the Agricultural Experiment Stations of 
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world.) 
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The Manufacture of Sorghum Simp. Pp. 3. Circular No. 1. July, 18^4. 10,000 

Report of the Chemist for 1893. By H. W. Wiley. Pp. iv, 169-198. (From 
the Annual Report of the Secretary of Agriculture. ) August, 1894 100 

Report on the Extent and Character of Food and Drug Adulteration. By 
Alex. J. Wedderhurn, Special Agent. Published by order of Congress. 
Pp. 64. BulletinNo. 41, October, 1894 2,500 

A Compilation of the Pharmacy and Drug Laws of the Several States and 
Territories. By Alex. J. Wedderburn, Special Agent. Published by 
order of Congress. Pp . 152. Bulletin No. 42. November, 1894 2, 500 

Proceedings of the Eleventh Annual Convention of the Association of Offi- 
cial Agricultural Chemists, held at Washington, D. C, August 23, 24, and 
25, 18£S. Edited by Harvey W. Wiley, Secretary of the Association. 
Pp.403. Bulletin No. 43. December, 1894 3,500 

Experiments with Sugar Beets in 1892. By Harvey W. Wiley, Chief Chem- 
ist of the United States Department of Agriculture and Director of the 
Department Sugar Experiment Stations at Schuyler, Nebraska; Runny- 
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Kansas. With the collaboration of Dr. Walter Maxwell, Assistant in 
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Experiments with Sugar Beets in 1890. By Harvey W. Wiley, Chief Chem- 
ist of the United States Department of Agriculture and Director of the 
Department Sugar Stations at Schuyler, Nebraska; Runnymede (Nar- 
coossee P. C), Florida, and Sterling and Medicine Lodge, Kansas. 
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Proceedings of the Ninth Annual Convention of the Association of Official 
Agricultural Chemists, held at the National Museum, Washington, D. C, 
August 25, 26, and 27, 1892. Edited by Harvey W. Wiley, Secretary of the 
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Proceeding of the Seventh Annual Convention of the Association of Offi- 
cial Agricultural Chemists, held at the United States National Museum, 
August 28, 29, and 30, 1890. Methods of Analysis of Commercial Ferti- 
lizers, Foods and Feeding Stuffs, Dairy Products, Fermented Li(|uor8 and 
Sugars. Edited by Harvey W. Wiley, Secretary of the Association. Pp. 
238, figs. 21. Bulletin No. 28. ( Reprint. ) December, 1894 500 

Experiments with Sugar Beets in 1893. By Harvey W. Wiley, Chemist of 
the United States Department of Agriculture and Director of the Depart- 
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Vol. VII, No. 4. Pp. iii. 281-360, tigs. 2^-36. March, 1895 5,500 
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Legislation Against Injurious Insects; A Compilation of the Laws and 
Regulations in the United States nnd British Columbia. By L. O. How- 
ard, Entomologist. Pp. 46. Bulletin No. 33. March, 1895 1, 000 
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54,pl8.5. Report No.6. July, 1894 6,000 

Annual Report upon Fiber Investigations for 1893. By Charles Richards 
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OFFICE OF ROAD INQUIRY. « 

Copies. 

Information Kegarding Roads and Road-making Materials in Certain East- 
ern and Soutliern States. (Furnished by officials of the various railway 
companies. ) Pp. 29, maps 5. Bulletin No. 7. July, 1894 5, 000 

State Aid to Road Building in New Jersey. By Edward Burrough, Chair- 
n:au of the New Jersey State Board of Agriculture, and State Commis- 
sioner of Public Roads. Pp. 20, frontispiece. Bulletin No. 9. July, 1894. 5,000 
1 Reprint, November, 1894 5,000 

Report of the Special Agent and Engineer for Road Inquiry for 1893. By 
Roy Stone. Pp. iii, 58o-592. (From Report of the Secretary of Agricul- 
ture.) August, 1894 100 

State Laws Relating to the Management of Roads, enacted in 1888-1893. 
Compiled by Roy Stone, Special Agent in Charge of Road Inquiry. 
Pp. 95. Bulletin No. 1. (Reprint. ) November, 1894 5, 000 

Improvement of the Road System of Georgia. By O. H. Sheffield, C. E., 
University of Georgia. Pp. 31, figs. 5. Bulletin No. 3. (Reprint.) No- 
vember, 1894 5,000 

Addresses on Road Improvement. Pp. 15. Circular No. 14. November, 

1894 10,000 

Proceedings of the National Road Conference, held at the Westminster 
Church, Asbury Park, N. J., July 5 and 6, 1894. Pp. 63, tigs. 3. Bulletin 

No. 10. December, 1894 5,000 

Reprint, March, 1895 5,000 

An Act for the Construction of Roads by Local Assessment, County, and 
State Aid. Pp. 3. Circular No. 15. December, 1894 10, 000 

Highway Taxation : Comparative Results of Labor and Money Systems. 
Pp.5. Circular No. 16. December, 1894 . 10,000 

Proceedings of the Virginia Good Roads Convention, held in Richmond, 
Va., October 18, 1894. Pp. 62, tig. 1. Bulletin No. 11. February, 1895. . . 5, 000 
Reprint, June, 1895 5,000 

Wide Tires. Laws of Certain Sttates Relating to Their Use, and Other Per- 
tinent Information. Compiled by Roy Stone, Special Agent in Charge of 

Road Inquiry. Pp.16. Bulletin No. 12. April, 1895 5,000 

Reprint, June, 1895 5, 000 

K ntucky Highways. History of the Old and New Systems. By M. H. 
Crump, C.E. Pp.24. Bulletin No. 13. April, 1895 5,000 

Good Roads. Extracts from Meftsages of Governors. Compiled by Roy 
Stone, Special Agent and Engineer. Pp.24. Bulletin No. 14. June, 1895. 5, (XX) 

Earth Roads. Hints on their Construction and Repair. Compiled by Roy 
Stone, Special Agent in Charge of Road Inquiry. Pp. 20, tigs. 11. Bulle- 
tin No. 8. (Reprint.) June, 1895 5,000 

Notes on the Employment of Convicts in Connection with Road Building. 
Compiled by Rov Stone, Special Agent and Engineer. Pp. 15. Bulletin 
No. 16. June, 1895 5,000 

SEED DIVISION. 

Report of the Chief of the Seed Division for 1893. By M. E. Fagan. Pp. iii, 
389-392. (From the Annual Report of the Secretary of Agriculture.) 
August, 1894 500 

DIVISION OF STATISTICS. 

A manual of Instructions to Crop Correspondents. By Henry A. Robinson, 

Statistician. Pp. 28. Issued April. 1895 20,000 

Report of tlio Statistician for 1893. Pp. iii, 465-566, iv. (From the Annual 

Report of the Secretary of Agriculture. ) August, 1894 100 

Report of the Statistician, No. 117 — July, 1894. Contents: Crop report for 
July; Notes on foreign agriculture; Reports of United States consular 
officers ; Transportation rates. Pp. 395-444 19, 500 

Report of the Statistician, No. 118 — August, 1894. Contents: Crop report 
for August; Notes ou foreign agriculture ; The production and consump- 
tion of rice in the United States; Commerce between the United States 
and Mexico for the years 1873, 1878, 1883, 1888, and 1893; Transportation 
rates. Pp. 445-536 19,500 

Report of the Statistician, No. 119 — September, 1894. Contents : Crop report 
for September; Stock hogs; Notes from reports of State agents; Table 
showing condition of crops September 1, 1894; Urban population in the 
South; Notes on foreign agricultore; Transportation rates. Pp. 537-604. 19,500 
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CopiM. 

Report of the Statistician, No. 120 — October, 1894. Contents: Crop report 
ror August; Notes from reports of Stat« agents; Table showing yield 
per acre and condition, by States, October 1, 1894; Rice production in 
the United States; Notes on foreign agriculture; Transportation rates. 
Pp. 605-660 19,500 

Report of the Statistician, No. 121 — November, 1894. Contents: Novem- 
ber crop report; Notes from reports of State agents; Table showing 
estimated yield per acre of certain ctops November 1, 1894 ; Notes on for- 
eign airriculture ; Transportation rates. Pp. 661-702 20, 000 

Report of the Statistician, No. 122 — December, 1894. Contents: Crops of 
the year; Crop review; Principal crops of 1894; Farm prices and market 
quotations ; Agricultural exports and imports ; Official statistics of foreign 
crops; Transportation rates. Pp. 703-778 20,000 

Report of the Statistician, No. 123 — January-February, 1895. Contents: 
Report on farm animals; The cotton crop; Live stock in Great Britain 
and Ireland ; The cotton crop of India for 1894 ; A French congress on 
popular credit; The wheat crop of Victoria (Australia) ; Notes on foreign 
agriculture; January transportation rates; February transportation 
rates. Pp. 58 25,000 

Report of the Statistician, No. 124 — March, 1895. Contents: Distribution 
and consumption of corn in the United States; Consumption of wheat 
per capita in the United States; The wheat crop of the world; Prices 
of wheat since 1865; Wholesale prices of principal agricultural products, 
etc. ; Report of European agent: Transportation agent. Pp. ii, 59-106.. 25, 000 

Report of the Statistician, No. 125 — April, 1895. Contents : Condition of 
winter wheat; Farm animals; Number of families occupying farms 
owned, free, and unincumbered; Amount of incumbrance on farms; 
Health of the people; Production, imports, and exports of potatoes; 
Production and price of wool in Italy ; Potatoes and hay in Great Britain 
in 1894 ; Cotton crop of India for the year 1894-95 ; Rice crop of India 
for 1894; Report of European agent; Transportation charges. Pp. ii, 
107-168 25,000 

Report of the Statistician, No. 126 — May, 1895. Contents: Condition of 
winter grain; Condition of cotton; The cotton crop of 1894; Prices of 
whoat in England; Report of European agent; Notes on foreign agri- 
culture; Transportation charges. Pp. ii, 169-230 25,000 

Report of the Statistician, No. 127 — June, 1895. Contents: Crop report for 
June; Cotton, increase and decrease of acreage, 1895; Temperature and 
rainfall; Report of European Agent; Notes on foreign agriculture; 
Transportation charges. Pp. ii, 231-284 25,000 

Monthly Crop Synopsis. (A four-page summary of the condition, pros- 
pects, yields, price, distribution, and consumption of crops, and the num- 
ber and value of farm animals. Issued soon after the 10th of each month 
for prompt and wide circulation in advance of the more extended monthly 
crop report from which it is condensed.) 

July synopsis. (From Report No. 117) 126,700 

August, 1894, synopsis. (From Report No. 118) 126, 700 

September, 1894, synopsis. (From Report No. 119) 130, 000 

October, 1894, synopsis. (From Report No. 120) 127, 000 

November, 1894, synopsis. ( J'rom Report No. 121) 127, 000 

January, 1895, synopsis. ( From Report No. 122) 127, 000 

February, 1895, synopsis. (From Report No. 123) 132, 000 

March, 1895, synopsis. (Froui Report No. 124) 132, 000 

April, 1895, synopsis. (From Report No. 125) 132,000 

May, 1895, synopsis. (From Report No. 126) 132,000 

TpnA 199.5 sv^'oppis ''"^oir ^'^r'^-fr. No i*?7) 132, 000 



....a 



1,423,000 

.V "Jwr^B* -r* — ^LOGY. 

Tioci •-^^i.jU J vTiu^ ' ui ^iv^iues on xi*<^ Giow vu. v,/ Nursery Stock. By 
^.': ..subway. Pp. 41, figs. 17. Bulletin No. 7. August, 1894 5,000 

•me uestructive Potato Diseases: What They Are and How to Prevent 

''•^em. By B. T. Galloway, Chief of the Division. Pp. 8, figs. 3. Farm- 

-' Bulletin No. 15. (Reprint.) September, 1894 25,000 

xeprint, February, 1895 50,000 

?A,.^T»* A,-^i ijiiQ5 100,000 
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Copies. 

Bordeaox Mixtare as a Fungicide. By D. G. Fairchild. Prepared under the 
direction of B. T. Galloway, Chief of the Division. Pp. 55. Bulletin 
No. 6. October, 1894 5,000 

E^ort of the Chief of the Division of Vegetable Pathology for 1893. By 
B. T. Galloway. Pp. iii, 245-276, fig. 1. (From the Anoual Report of the 
Secretary of Agriculture.) August, 1894 100 

Journal of Mycology. (Devoted to the study of fungi, especially in their 
relations to plant diseases.) Vol. VII, No. 4. Pp. v,333-478, v, pis. 32-37. 

October, 1894 2,500 

Reprint, December, 1894 300 

Peach Yellows and Peach Rosette. By Erwiu F. Smith, Special Agent, under 
the direction of B. T. Galloway, (Jliief of the Division. Pp. 20, figs. 7. 

Farmers' Bulletin No. 17. (Reprin t. ) January, 1895 10, 000 

Reprint, April, 1895 34,000 

Spraying Fruits for Insect Pests and Fungous Diseases, witli a Special Con- 
sideration of the Subject in its Relation to the Public Healtp. Pp. 20. 
Farmers' Bulletin No. 7. ( Reprint. ) January, 1895. 20, 000 

Treatment for Sooty Mold of the Orange. Pp.4. Circular No. 15. Janu- 
uary,1895 5,000 

The Pollination of Pear Flowers. By Merton B. Waite, Special Agent. 
Report on experiments made under the direction of B. T. Galloway, Chief 
of the Division. Pp. 110, pis. 12. Bulletin No. 5. (Reprint.) March, 
1895 2,000 

WEATHER BUREAU. 

Instructions for the Use of Combined Maximum and Minimum Soil Ther- 
mometers. Prepared by J'rofs. C. F. Marvin and Milton Whitney, 
under the direction of the Chief of the Weather Bureau. Pp. 8, figs. 2. 
Circular G, Instrument Room. July, 1894 500 

Instructions for the Use of Maximum and Minimum Radiation Thermom- 
eters. Prepared by Profs. C. F. Marvin and Milton Whitney, under 
the direction of the Chief of the Weather Bureau. Pp. 10, figs! 5. Cir- 
cular H, Instrument Room. July, 1894 500 

Protection from Lightning. Alexander McAdie. Pp. 21, figs. 11. Circular 

of Information. (Reprint.) July, 1894 15, 0(X) 

Reprinted with revision as Bulletin No. 15. June, 1895 2,500 

Protection of Fruits, Vegetables, and Other Food Products from Injury by 
Heat or Cold during Transportation. Pp.7. Circular. August, 1894... 2,000 

Report of the Chief of the Weather Bureau for 1893. By Mark W. Har- 
rington, Pp. iii, 89-122, pis. 4. (From the Annual Report of the Secre- 
tary of Agriculture. ) September, 1894 13, 100 

Rainfall and Snow of the United States, Compiled to the End of 1891, with 
Annual, Seasonal, and Other Charts. By Mark W. Harrington, Chief of 
the Weather Bureau. Maps 23 (size 19 by 24 inches.) Bulletin C — Atlas. 
October, 1894 '. 5,000 

Instructions to Special River Observers of the Weather Bureau. Pp.49, 
figs. 7. December, 1894 1,000 

Instructions for Obtaining and Transcribing Records from Recording Instru- 
ments. Prepared under the direction of the Chief of the Weather Bureau 
by C. F. Marvin, Professor of Meteorology. Pp. 40, figs. 3. (Revised 
edition.) Circular A, Instrument Room. December, 1894 500 

Report of the Third Annual Meeting of the American Association of State 
Weather Services, Cooperating with the Weather Bureau, United States 
Department of Agriculture. Pp.31. Bulletin No. 14. February, 1895.. 10,000 

Rainfall and Snow of the United States, Compiled to the End of 1891, with 
Annual, Seasonal, Monthly, and Other Charts. By Mark W. Harrington, 
Chief of the Weather Bureau. Pp. 80, fig. 1. Quarto form. Bulletin C. 
February, 1895 5,000 

Wreck and Casualty Chart of the Great Lakes, 1894. (Size 26 by 36 inches.) 
February, 1895 6,000 

Report on the Condensation of Atmospheric Moisture. By Carl Barns. Pp. 
104, pis. 4, figs. 27. Bulletin No. 12. April, 1895 15, 000 

Information Relative to the Investigation of the Influences of Climate on 
Health. Pp.7. Circular No. 4 — Sanitary Climatology. April, 1895 5,000 

Surface Currents of the Great Lakes, as Deduced from the Movements of 
Bottle Papers duriug the Seasons of 1892, 1893, and 1894. By Mark W. 
Harrington, Chief of the Weather Bureau. Pp. 14, charts 6. Quarto 
form. (Revised edition.) April, 1895 7,500 

Doc. No. 6 16 
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Copies. 
Circular of Information Relating to the Display of Wind Signals on the 

Great Lakes. Pp. 13, pi. 1. April, 1895 2,000 

Report of the Chief of the Weather Bureau, 1893. (Devoted chiefly to 
tables recording climatological data for the year 1893.) Quarto, pp. 319, 

figs. 4. June, 1895 5,500 

Parts II to VI, inclusive, of the Report of the Chief of the Weather Bureau 
1893, printed separately. Quarto. 
Part II. Hourly Averages of Atmospheric Pressure, Temperature, and 
Wind from the Records of Self-recording Instruments at Twenty- 
eight Stations. Pp.21-69. May, 1895 100 

Part III. Monthly and Annual Meteorologica] Summaries for One Hun- 
dred and Sixty-one Weather Bureau Stations. Pp. 71-155. Mav, 

1895 100 

Part IV. Monthly and Annual Mean Temperature, Together with the 

Dates of First and Last Killing Frost. Pp. 157-190. May, 1895 100 

Part V. Monthly and Annual Precipitation. All Stations. Pp. 191- 

228. May, 1895 100 

Part VI. Miscellaneous Meteorological Tables and Reports; Hourly 
Records of Self-registerinjg Instruments at Pikes Peak and Colorado 
Springs, Colo. ; Pressure, Temperature, and Wind ; Snowfall 1892-93, 
and 1893-94 ; Sunshine 1893 ; Height of Water in Rivers ; Destructive 
Windstorms and Casualties by Lightning. Pp. 229-319; figs. 4. 

May, 1895 200 

Monthly Weather Review. (A summary by months of weather conditions 
throughout the United States, based upon reports of nearly 3,000 regular 
and voluntary observers. Quarto size. ) 
Vol. XXI, Supplement to No. 12. (Annual summary for 1893.) Pp. vi, 

377-390 charts 7 3 600 

Vol. XXli, No. 5, May,'l894. Pp. 193^234, charts i! .....'!'..'.'..'.'.'.!!!! 3,000 

Vol. XXII, No. 6, June, 1894. Pp. 235-272, charts 4 3,050 

Vol. XXII, No. 7, July, 1894. Pp. 273-310, charts 4 3,050 

Vol. XXII, No. 8, August, 1894. Pp. 311-350, charts 4 3, 050 

Vol. XXII, No. 9, September, 1894. Pp. 351-392, charts 6 3,050 

Vol. XXII, No. 10, October, 1894. Pp. 393-439, charts 6 3, 050 

Vol. XXII. No. 11, November, 1894. Pp. 441-485, charts 7 3,050 

Vol. XXII, No. 12, December, 1894. Pp. 4^7-533, charts 7 3,050 

Snow Charts. Dec. 3,1894 500 

Snow Charts. Dec. 10, 1894 500 

Snow Charts. Dec. 17,1894 500 

Snow Charts. Dec. 24,1894 500 

Snow Charts. Jan. 2, 1895 500 

Snow Charts. Jan. 7, 1895 600 

Snow Charts. Jan. 14, 1895 500 

Snow Charts. Jan. 21, 1895 ; 525 

Snow Charts. Jan. 28, 1895 650 

Snow Charts. Feb. 4, 1895 525 

Snow Charts. Feb. 11, 1895 550 

Snow Charts. Feb. 18,1895 600 

Snow Charts. Feb. 25, 1895 625 

Snow Charts. Mar. 4, 1895 600 

Snow Charts. Mar. 11 , 1895 600 

Snow Charts. Mar. 18,1895 : 600 

Snow Charts. Mar. 25,1895 600 

Storm Bulletin No. 2 of 1894. September, 1894 450 

Storm Bulletin No. 3 of 1894. Tropical Hurricane of October 8-10, 1894. 

Octob.r, 1894 450 

Storm Bulletin No. 1 of 1895. Storm and Cold Wave of February 5-8, 1895. 

(Size 19 by 24 inches) 700 

Temperatures Injnrious to Food Products in Storage and During Transpor- 
tation, and Methods of Protection from the Same. By H. E. Williams, 
Chief Clerk Forecast Division. Pp. 20. Bulletin No. 13. December, 

1894 5,000 

Report of the International Meteorological Congress, held at Chicago, 111., 
August 21-24, 1893, under the auspices of the Congress Auxiliary of the 
World's Columbian Kxpositiou. Edited by Oliver L. Fassig, Secretary. 
Pp. xi-xv, 207-583, pis. 11-25. Bulletin No. 11, part 2. June, 1895 500 
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Copies. 

Weather Crop BitHfttin No. 16 3,050 

Weather Crop Bulletflk No. 17 3,050 

Weather Crop Bulletin Ne^lS 3,060 

Weather Crop Bulletin No. IK 3,050 

Weather Crop Bulletiu No. 20 3,050 

Weather Crop Bulletiu No.21 3,000 

Weather Crop Bulletin No.22 3,050 

Weather Crop Bulletin No. 23 3,100 

Weather Crop Bulletin No. 24 3.100 

Weather Crop Bulletiu No. 25 3,100 

Weather Crop Bulletin No.26 3,100 

Weather Crop Bulletin No. 27 - 3,100 

Weather Crop Bulletiu No. 28 3,100 

Weather Crop Bulletin No. 29 3,100 

Weather Crop Bulletiu No. 30... 3,150 

Weather Crop Bulletiu No. 31 3,100 

Weather Crop Bulletin No. 32 3,100 

Weather Crop Bulletin No. 1 3,100 

Weather Crop Bulletin No. 2 3,100 

Weather Crop Bulletin No. 3 3,250 

Weather Crop Bulletiu No. 4 3,500 

Weather Crop Bulletin No. 5 3,500 

Weather Crop Bulletin No. 6 3,500 

Weather Crop Bulletin No. 7 3,500 

Weather Crop Bulletin No. 8 3,500 

Weather Crop Bulletin No. 9 3,500 

Weather Crop Bulletin No. 10 3,500 

Weather Crop Bulletin No.ll 3,500 

Weather Crop Bulletin No. 12 3,500 

Weather Crop Bulletin No. 13 3,500 

WeatherCrop Bulletin No. 14 3,500 

Weather Crop Bulletin No. 15 3,500 

CONTENTS OF YEARBOOK OF 1894. 

Report of the Secretary of Agriculture. 

The Federal Meat Inspection. By D. K. Salmon. 

Education and Research in Agriculture in the United States. By A. C. True. 

What Meteorology Can Do for the Farmer. By M. W. Harrington. 

The Value of Forecasts. By H. H. C. Dnnwoody. 

Soils in Their Relation to Crop Production. By Milton Whitney. 

Water as a Factor in the Growth of Plants. By B. T. Galloway and A. F. Woods. 

Miueral Phosphates as Fertilizers. . By H. W. Wiley. 

Fertilization of the Soil as Affecting the Orange in Health and Diseases. By H.J. 

Webher. 
The Geographic Distribution of Animals and Plants in North America. By C. Hart 

Merriam. 
Hawks and Owls as Related to the Farmer. By A. K. Fisher. 
The Crow Blackbirds and Their Food. By F. E. L. Beal. 
Some Scale Insects of the Orchard. By L. O. Howard. 

The More Important Insects Injurious to Stored Grain. By F. H. Chittenden. 
The Dairy Herd : Its Formation and Management. By H. £. Alvord. 
Some Practical Suggeations for the Suppression and Prevention of Bovine Tuberca- 

losis. By Theobald Smith. 
The Pasteurization and Sterilization of Milk. By E. A. de Sch weinitz. 
Food and Diet. By \V. O. At water. 
Pure Seed Investigation. By Gilbert H. Hicks. 

The Grain Smuts : Their Causes and Prevention. Ry W. T. Swingle. 
Grasses as Sand and Soil Binders. By F. Lamson-Scribner. 
Sketch of the Relationship between American and Eastern Asian Fruits. By L. H. 

Bailey. 
Facts Concerning Ramie. By Charles R. Dodge. 
Forestry for Farmers. By b! E. Fernow. 

Best Roads for Farms and Farming Districts By Roy Stone. 
State Highways in Massachusetts. By (Jeorge A. Perkins. 
Improvement of Public Roads in North Carolina. By Prof. J. A. Holmes, State 

Geologist. 
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APPENDIX. 

Organization of the Depatti ^ent of Agriculture. 

AgricultuTal institutions an. <l experiment stations ; List of institutions in the United 

States having courses in agriculture. 
The locations, directors, dates of organization and reorganization, and principal 

lines of work of the agricultural experiment stations in the United States. 
Weather conditions of the crop of 1894. 

Directions for procedure in case of apparent death hy lightning. 
Wholesale prices of principal agricultural products in the leading cities of the 

United States. 
Export of the products of domestic agriculture for the years ending June 30, 1890, 

1891, 1892, 1893, and 1894. 
Imports of agricultural products for the years ending June 30, 1890, 1891, 1892, 1893, 

and 1894. 
Farm prices on December 1, 1890, 1891, 1892, 1893, and 1894. 

Freight rates in effect Jnnuary 1, 1891, 1892, 1893, 1894, 1895, in cents per 100 pounds. 
Unuian foods : Composition of dififerent food materials — ^refuse, water, nutrients — and 

fuel value per pound ; Nutrients obtained for 10 cents in difierent foods at ordinary 

prices; Prices used in estimating cost of daily dietaries; Daily dietaries — food 

materials furnishing approximately the 0.28 pound of protein and 3,500 calories of 

energy of the standard for daily dietary of a man at moderate muscular work; 

Standards for daily dietaries for people of different classes; European standards 

for daily dietaries; American standards for daily dietaries. 
Feeding stuffs for animals; Composition and digestibility. 
Feeding standards. 
Calculation of rations. 

Fertilizing constituents of feeding stuffs and farm products. 
Fertilizers. 

Amount and value of manure produced by different farm animals. 
Methods of controlling injurious insects, with formulas for insecticides. 
Insecticides (directions for their preparation and use). 
A cheap orchard-spraying outfit. 

Treatment for fungous diseases of plants ; Formulas for fungicides. 
Grasses as sand and soil binders. 
Table of one hundred weeds. 
Farmers' Bulletins. 
Publications of the Department of Agriculture. 

EXHIBIT AT COTTON STATES AND INTERNATIONAL EXPOSITION, 

ATLANTA, GA. 

Complete set of the publications of the United States Department of Affricnltnre 
froui its inception as a section of the Patent Office (1837) to and inclading 1895, 
arranged by bureaus and divisions, and distinctively bound. 

Publications of the Department of Agriculture, in divisional groups, for reference 
and examination. This set is not complete, but will serve to illustrate the char- 
acter and scope of the Department publications. 

Copies of Farmers' Bulletins for miscellaneous distribution. 

A practical illustration in bookmaking, using the Yearbook of the United States 
Department of Agriculture for 1894 as an example. This exhibit illustrates the 
various processes of the work, from the submission of the manuscript to the com- 

gleted volume ; illustrations in various forms, from the original drawing to the 
nished wood engraving; pen and ink drawings ; water-color paintings; the first 
iablication of the Department of Agriculture; handsomely bound set of Farmers' 
iiulletins (Nos. 1-27). 
Portraits of Hon. Norman J. Colman, Hon. J. M. Rnsk, and Hon. J. Sterling Morton. 
iust of Hon. J. Sterling Morton, Secretary of Agriculture, 
drawings and paintings in swinging frames. This exhibit represents the work of 



BBPOBT OF THE CHIEF OF THE DIVISIOH OF ACCOUHTS AHB 

DISBUESEMEHTS. 



SiB: I have the honor to submit herewith a brief summary of the 
work of the Division of Accounts and Disbursements for the fiscal year 
ending June 30, 1895; also, a statement of appropriations, disburse- 
ments, and unexpended balances of the United States Department of 
Agriculture from fiscal year 1839 to and including the fiscal year 1894. 
Very respectftdly, F. L. Evans, 

(Jhief. 
Hon. J. Stebling Morton, • 

Secretary. 



VrORK OF THE TEAR. 

The amount appropriated by Congress for the maintenance of the 
United States Department of Agriculture for the year 1895 was 
$2,499,023.06, being $104,476.94 less than the appropriation for 1894 
and $183,420 more than was asked for by the Department in the 
Estimates of Appropriations. To this sum was added, for statutory 
salaries, $7,891.94, or thirty-eight-three hundred and sixty-fifths of the 
amount for statutory salaries &r the previous year. This addition was 
made necessary by the continuation of the previous year's appropriation 
pending the action of Congress for the support of the Department for 
the year 1895, the appropriation bill not being finally passed until 
August 8, 1894. The appropriation in detail, divided into thirty-one 
subheads, each representing an appropriation for a spe^^ific purpose, is 
shown in the following table: 



AppropriaiJoDs, 1895. 



Salaries...- 

ColIectiDff agricultaral statistics 

BotanicarinTestigations and experiments 

Investigating the history and habits of insects 

Investigations in ornithology, etc 

Pomological information 

Microscopical investigations 

Vegetable pathological investigations, etc 

Laboratory 

Fiber investigations 

Report on forestry 

Illostrations and engravings 

Purchase and distribation of valuable seeds... 

Document and folding room 

Experimental gardens and grounds 

Museum 

Furniture, cases, and repairs 

Library 

Postage 

Nutrition investigations 

Contingent expenses 

Agricultural experiment stations 

Inquiries relatius to public roads 

Experiments in tne manufacture of sugar 

Irrigation investigations 

§narantine stations for neat cattle 
urean of Animal Industry 

Total 



Amounts 


Amounts 


Amounts 


appropriated. 


disbursed. 


unex- 
pended. 


$243,600.00 


$a04, 589. 72 


$39,010.28 


110,000.00 


93,249.78 


16, 750. 22 


30,000.00 


24, 720. 59 


5,279.41 


20,300.00 


15, 969. 02 


4,330.98 


17, 500. 00 


13,982.43 


3, 517. 57 


5,000.00 


4, 895. 36 


104.64 


2,000.00 


310. 41 


1, 689. 59 


20.000.00 


17,326.05 


2,673.95 


14, 900. 00 


10,669.81 


4, 230. 19 


5,000.00 


3, 455. 21 


1,544.79 


20,000.00 


19, 753. 63 


246.37 


15.000.00 


8. 735. 21 


6, 264. 79 


165, 400. 00 


111,992.01 


53.407.99 


2,000.00 


1.024.43 


975.57 


29.500.00 


23, 303. 51 


6.196.49 


3.000.00 


1,889.73 


1,110.27 


10. 000. 00 


7.443.33 


2,556.67 


6,000.00 


3,408.11 


2. 591. 89 


5,000 00 


765.00 


4, 235. 00 


10, 000. 00 


8. 243. 82 


1. 756. 18 


25,000.00 


18.790.52 


6,209.48 
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The total amoant expended daring the year 1895 was $2,013,001.92. 
Of tbis Hum $1,803,177.15 was from tlie appropriation of 1895 and 
$305,424.77 was in payment of supplemental accounts for the yeai-s 1893 
an<l 1894. 

The accompanying table presents the several amonnts as estimated 
and as actnally appropriated for the year 1895, togetherwith the increase 
or decrease in these funds, and shows that a niucli larger amount was 
appropriated than was estimated for by the Department. 





'for 188fl! 


Amnuul 


Inc™e 


B^™... 


nnd 1 la 


»2OB,32a.0U 

100:000! 00 

10:000! Oli 

as. 000. 00 

11 

30.000.00 

'8oo!oi) 

m!(ioo:oo 
IS. 000. 00 

10.000:00 
la.oou.oo 

»;!,.„ 

0,000.00 
10.000.00 
30,000,00 

8,000.00 

IS, DUO. 00 

10: DOO! DO 

2,000.00 

d,w>o.oo 

15,000.00 


(222,840.00 
10! 000. 00 

100,000.00 
10. 00a 00 

2o:ooo!oo 

17,500.00 

s! 000: 00 
4:000:00 

III 

i, 000: 00 
12:000:00 

130.000.00 

III 

10:000:00 

2.000.00 

3.000.00 

6,000,00 

6,(100,00 

25.000,00 

800,000.00 


»13.6M.OO 




































































































3,100.00 










130,000.00 












*«n.oa 












7.ooo.ra 


























.1^_i.v««««io„. 


5,000.00 
























-'■■.li' 


1.5311,720.00 


i.«»s,ijo.oo 


159.020.00 


<»o.oe 


WEATnEn BUKKAC. 


101.200,00 
K.OuO.OO 

S4j:ib5!oo 


164, 200. 00 
8. 000. no 

10.000.00 
m;. IBS. 00 




' 




















25,000.00 










860. 0,0. « 


iiss,«lao0 


25,000.00 








U.«iUL..jl 


2, 400, MO. 00 


2,S8S,7M.0O 


1B4.M0.M 


Boo. 00 



■ Omitted from MUnuitM. 



DIVISION OF ACCOUNTS AKD DISBURSEMENTS. 247 

The appropriations for 1896 and 1896 appear in detail below. It will 
be Been tbat tiie Etnitmnt appropriated for 1S86 is larger by (84,726.94 
than tbat approprifited for 1895: 
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By making three divisions of tbe aiipropriations juid expenses of the 
Department, we Lave the following for tLe year 1895: 
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Twelve tliouHand six liundre<l siiwl ninctp*'!! accounts were received 
audited, and paid during the yi;ir eitdinn .Tnne .'io, IS'.io, Ihiring tbe 
same period 20,161 checks were drawn and transmitted from this office, 
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covering an inftnlte vanely ^^ payments for supplies, salaries, etc., and 
invplvinjr a sum of $2,0l3,()0l.92. Seventy-nine requisitions were made 
on the United States Trea^sury to cover this amount. Twenty-three 
thousand four hundred and sixteen letters were written and received* 
One thousand two hundred and forty-seven letters of autliority were 
issued for traveling and other expense.-> to employees of the Depart- 
ment. Three thousand eight hundred and seventy-one requisitions for 
supplies were issued. Nine hundred and eighty-five requests for pas- 
senger transportation were issued to agents traveling on business of 
the Department. A new and simple form for passenger transporta- 
tion has been adopted by this office, and is now in use by the several 
branches of the Department. Seven hundred and twenty-four requests 
were drawn on the Quartermaster-General for the transportation of 
Government property. 

MONEYS RECEIVED FROM VARIOUS SOURCES, 

During the year various sums were received from the sale of con- 
demned Goveninient proi>erty, card indexes of the Office of Experiment 
Stations, and from other sources, amounting to $6,045.38, divided as 
follows : 

Condemned property $1, 360. 74 

Card indexes 155.75 

Publications 77.99 

United States seacoast telegraph line receipts .* i, 450. 90 

Total 6,045.38 

REPORT TO CONGRESS. 

The detailed report to Congress of the expenditures of the Depart- 
ment for the fiscal year 1894 was transmitted early last fall, several 
weeks in advance of the date fixed by law. 

ESTIMATES TO CONGRESS. 

The estimates of appropriations for 1896 were carefully prepared in 
this office, in accordance with the usual plan of publication and, upon 
receiving the approval of the honorable Secretary, were transmitted to 
the United States Treasury in conformity to law, prior to the date pre- 
scribed thereby. 

STATEMENT OF THE ACCOUNTS. 

The accounts of this Department, which are required to be stated to 

the United States Treasury quarterly, on the 10th day of the month 

following the end of the quarter, have invariably been rendered in 

tdvance of that date. All accounts for the year ending June 30, 1895, 

^•ive been i)assed by the auditing officers of the Treasury, and certi- 

■•»d as corT^'^^t, th"^ »>^owing a clean balance sheet to the year 1895. 

nvfv.rv STATEMENT. 

VUo ^..v;oii biaiva.oiiic ii^^..,.c^ II this office have been carefully 
»mpared with, and verified by, the monthly statements furnished by 
•le Treasury and subtreasury at Washington and New York, for each 
•lOnth of this fiscal year. During that period five checks were lost 
trough the mails and otherwise, as against twenty for the year 1894. 
Jt these twenty-five checks, four were received and subsequently lost 
^y the payees. 
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CONTRACTS FOB SUPPLIES. 

CoBtracts for sapplies for the year 1895 were made early in the 
season, npoD very liberal terms to the Department, and included neiarly 
all classes of goods required for its uses during the year. The terms 
of the contracts were fully complied with in nearly every instance. 

The contracts for supplies for the year 1896 have been entered into, 
secured by a sufficient bond in each case upon still better terms to the 
Ctovemment than those of the previous year. 

Through the persistent efforts of this office, the contract system, 
as contemplated by section 3709, Eevised Statutes, is now more fully 
complied with than at any previous period in the history of the De- 
partment. 

ACCOUNTS FOR 1892 AND 1893 CLOSED. 

All uuexpended balances of appropriations for the years 1892 and 
1893 were carried to the surplus fund and covered into the United 
States Treasury ou June 1^9, 1895. This act finally disposes of the 
accounts of this Department for those years. 

REDUCTION OF EXPENSES, 

The good results of the economic financial policy that has been faith- 
fully pursued during the present administration of this Department are 
now clearly evidenced by the large balances remaining to the credit of 
the appropriations for tlie last two fiscal years. When the accounts 
of the year 1894 shall have been finally settled there will be a balance 
to cover into the United States Treasury of about $625,000, and of the 
year 1895 there will remain over $500,000 after all outstanding liabili- 
ties have been liquidated. The unexpended balance for the year 1895 
will not be so large as that for the year 1894, for the reasons that the 
amount of the latter appropriation was $104,476.94 less than for the pre- 
vious year; that new work, of a scientific character, was undertaken 
involving additional outlay of funds; and that a further extension of 
the functions of the Bureau of Animal Industry was made necessary 
during the last year, unavoidably increasing the exi)enditures of that 
Bureau for the period last named. 

Incident to and in line with this financial policy, it is pleasing to note 
that there has not been a deficiency created by any branch of the 
Department since the year 1892, notwithstanding that the amounts 
appropriated in some cases for several minor objects have been hardly 
sufficient to accomplish the work required to be done. In such cases 
the closest vigilance must be observed in order that the appropriation 
be not exceeded. 

SALE OF SUGAR MACHINERY. 

Early in May, 1895, a board of three persons was appointed by the 
Secretary for tlie»purposeof locating, identifying, recovering, collecting, 
appraising, and selling certain sugar machinery, the property of the 
United States Government, purchased and used by the Department of 
Agriculture in the series of " experiments in the manufacture of sugar^ 
in several of the Western, Southern, and Eastern States. 

The eftbrts of the board thus appointed were successful so far as 
locating and idrntifying the machinery which was classified, scheduled, 
and freely advertised, and every facility afibrded bidders in order to 
secure competition and the most advantageous terms to the Govern- 
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ment. Since the above date all such machinery and buildings have 
been sold, as shown in the following table, for the sum of $6,504, and 
that amoont has been covered into the United States Treasury on 
account of " proceeds of Government property,'' as required by law : 

Amounts realized from sale of sugar machinery. 

Distilling apparatns at Medicine Lodge, Kans $110. 00 

Machinery, tanks, pumps, etc., at Fort Scott, Kans 1, 625. 00 

Machinery, shafting, puUeys, etc. , at Lawrence, La 348. 50 

Machinery, implements, puUeys, etc., nt Medicine Lodge, Kans 1, 220. 50 

Machinery at Andubon Park, New Orleans, La 200. 00 

Machinery, boilers, engines, etc., at Rnnnymede, Fla 2, 300. 00 

Buildings at Runnymede, Fla 100.00 

Buildings at Medicine Lodge, Kans 100.00 

Machinery at Medicine Lodge, Kans -^ 500.00 

Total 6,504.00 

By adding to this amount the several suras received from previous 
sales, a grand total is shown of $11,360.02, which represents to the 
Government what now remains of an original outlay for sugar machinery 
of $205,545.35. A recent statement prepared by this office shows that 
from isisi to 1895 appropriations were made for conducting sugar 
experiments amounting in the aggregate to $675,993.39, including 
$3,597.78 from sales of products. Of this sum $597,672.25 was actually 
expended for machinery, labor, and a variety of incidental expenses 
attending the work carried on during the period named. 

REaULATIONS AND NEW SCHEDULES. 

The regulations governing financial transactions with the Depart- 
ment that went into effect July 1, 1894, have operated very satisfacto- 
rily to this office, promoting the general interest of the Department, 
strengthening certain weak features in the business methods pursued 
by the several bureaus and divisions, and establishing definite and 
uniform lines of acrion in the conduct of all business transacted with 
this office. The requirements of the regulations seem thoroughly under- 
stood and are conformed to, with but little dissenting on the part of 
those doing business with the Department. 

The new forms for schedules for annual supplies that were adopted 
at the same time with the regulations include the Weather Bureau 
branch of the Department, which has heretofore maintained an inde- 
pendent schedule. The change was made with a view of simplifying 
this feature of the contract system, reducing the amount of work, and 
of obtaining cheaper prices on supplies. The result has been very 
c^ratifying and will effect considerable saving in expenses. 

In the past it has been the practice of the Department to lease 
luildings, offices, land, etc., and to enter into agreements, at odd 
^o*e8 during the year, said leases and agreements extending from 
•■!« year Into another. It was arranged by this office that all leases 
wid similar legal documents should terminate with the 30th of June, 
895. New leases, contracts, agreements, and authorizations have been . 
bade, dating from July 1, 1895, and hereafter all papers of this character 
^'W extend only to the end of each fiscal year, and will be renewed or 
>itnceled at that date, unless absolute revocation becomes necessary at 
^n earlier period. 

It is pleasing to report that the work of the Division of Accounts 
and 0'«»hursements is fully up to date, and that the very large volume 
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REPORT OF THE APPOINTMEITT CLERK. 



Sir: I have the honor to submit a report upon the number, classifi- 
cation, location, States whence appointed, and salaries of the employees 
of the Department of Agriculture on October 31, 1895, and the devel 
opment of the classified civil service therein. 

Very respectfully, J. B. Bennett, 

Appointment Clerk, 
Hon. J. Sterling Morton, 

Secretary. 



Xumbif- of employees i October 31, 1895. 



In the entire Department. Males. , Females, i Total. 



Classified service 



Subject to corapetfti ve examination j 1. 147 i 338 1 . 485 

I U 

3 1 4 



Subject to noncompetitive examination 

Excepted from examination 

Cnclaasined service : 

Presidential appointees 

Laborers and workmen (not inclnding any person desigrnated as a 
skilled laborer or workman) \ 



Total 



Employees now serving who were appointed through examination and 
certitication un<ler the civil-service ruloH 

Employees who were appointed through examination and eertiticatioij 
under civil-service rnlea from the enactment of the civil-service law, 
January Id, 1883, to March 6. 1893 

Severed Sy reeignation, transfer, etc., from the service during the same 
period. .* 

Employees who were appointed through examination and certification 
under civil-service rules from March 7. 1893. to Octobt^r 31, 1895 

Severed by resignation, transfer, etc . from the service from March 7. 
1893, to October 31, 1895 



3 3 

I 

437 90 527 



1,590 429 2.019 



132 33 165 



94 
9". 



42 


112 


.') 


12 


A 


102 


12 


37 



Of the total number of employees in the Department of Agriculture 
there are on duty in Washington, D. C, on this date, as follows: 



I)ivisi<ms. otiioes, and bureaus 

In divisions and offices : 

Subject to competitive examination 

Below the clnssiticd service, as laborerH, charwomen, etc. 

Excepted from examination 

Appointed by the President 



Total 

in the Bureau of Animal Industry : 

Subject to competitive examination 

Below the classitied service, as laborers, charwomen, etc. 



Total 

In the "Weather Bureau : 

Subject to competitive examination 

Below the classified service, as lalwrers. <'harwomen. etc 
Appointed by the President 



Total 



Males. 


Females. 


Totel. 


196 

48 
3 
o 


103 

:jO 

1 


299 

78 
4 
2 








249 


134 


383 


33 
3 


9 
2 


42 

5 


::6 


11 


47 


126 
1 


16 

8 


142 
13 

1 


132 


24 


156 



Number in Washington. I). C. : 

Subject to competitive examination 48^^ 

Below the classitied service, as laborers. et<- 96 

Excepted from fivil-scrvice examination 4 

Appointed by tke Presiden t 3 

Total 586 
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Of the total number of employees in Washington, D. C, 86 males 
and 33 females (119 persons) have been appointed through examination 
and certification by the United States Civil Service Commission, and 
269 males and 95 females and the 364 places they occupy have been 
brought within the competitive grade in the classified civil service by 
the operation of Presidential orders issued in accordance with an act 
to regulate and improve the civil service of the United States, approved 
January 16, 1883, section 6, clause 3. 

Statement of the number of persons employed in the Department of Agriculture, the number 
appointt'd from each State, Territory, and the District of Columbia, respectively, and the 
agyregate and per capita amounts of their salaries or compensations on October SI, 1895. 



state. 



Alabam a 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Florida 

Georgia 

Idaho 

niinois 

Indiana 

Iowa 

KansaH 

Kentucky 

Louiniana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

Nevada 

New Hampshire 

New Jersey 

New York 

North Carolina 

North Dakota 

Ohio 

Oregon 

Pennsylvania 

Rhode Island 

South Carolina 

South Dakota 

Tennessee 

Texas 

Vermont 

Virginia 

Washington 

West Virginia 

Wisconsin 

Wyoming 

Arizona 

New Mexico 

Oklahoma 

Utah 

District of Columbia. 
Indian Territory 



Total ! 2,019 





Salaries. 


Num- 










ber. 


Per 


Per 




annum. 


capita. 


32 


$14,384 


$449.50 


22 


7,286 


331.03 


22 


24,760 


1, 125. 45 


6 


6,520 


1, 086. 66 


16 


19,908 


1,244.25 


6 


5,540 


923.98 


20 


10,366 


518. 30 


44 


8,344 


189. 63 


2 


3,000 


1,500.00 


256 


209, 474 


818.25 


62 


56.232 


906.96 


32 


32,024 


1,000.75 


61 


60,796 


996.65 


21 


12,842 


611. 57 


31 


9,331 


301.00 


21 


26. 157 


1, 245. 57 


69 


75,982 


1, 101. 18 


93 


73,437 


789.64 


82 


61,685 


752. 25 


20 


17, 072 


853.60 


32 


11,422 


356.93 


100 


105, 102 


1, 051. 02 


4 


4,800 


1, 200. 00 


90 


92. 390 


1, 026. 55 


3 


4.700 


1,566.66 


8 


7, .=^60 


945.00 


39 


43, 470 


1.114.61 


133 


143,468 


1, 078. 70 


47 


29.300 


623.40 


4 


3,484 


871.00 


68 


56,316 


828. 17 


7 


6,040 


862.85 


94 


81, 720 


869. 36 


8 


5. im) 


645.00 


29 


6,688 


230. 62 


11 


9.008 


818.90 


35 


25,846 


738.45 


40 


16,288 


407. 20 


10 


10,885 


1, 088. 50 


82 


71,046 


866.41 


12 


8.540 


711.66 


23 


12,612 


548. 34 


66 


43, 030 


651.96 


1 


1,200 


1, 200. 00 


1 


1.800 


1.800.00 


6 


6,620 


1, 103. 33 


1 


720 


720.00 


5 


6.500 


1. 300. 00 


141 


116, 192 


824.05 


1 


36 


36.00 


2,019 


1, 667, 083 





Highest per capita, Arizona, $1,800; lowest per capita, Indian Territory, $36. 
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